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Abstract 
The grocery retailing industry is a key sector of the UK economy, accounting for 16% 
of consumer expenditure. As such developments in this sector will have an important 
effect on UK economic and social welfare. Arguably, competition in the sector has 
intensified in the last two decades. Yet significant consolidation in the sector has put 
it under the spotlight of the UK competition authorities. Previous research analysing 
factors affecting the performance and positioning of UK grocery retailers has tended 
to be restricted to a limited time period and a small sample size. This study extends 
this research by investigating industry evolution and factors affecting performance 
and industry structure with longitudinal panel data, covering a two-decade time 
period. The sample used covers a wide variety of grocery retailers with a range of 
different attributes over a significant period in the development of the industry, 
running from 1985 through to 2003. 
Strategic group theory is employed to study industry evolution and examine the 
effects of strategic positioning on performance. Specifically, fixed-effect panel 
econometric models are estimated at different levels of aggregation to analyse firm, 
industry and strategic group effects on the performance of retailers. Also, stochastic 
frontier models, in the form of Cobb-Douglas and Transcendental Logarithmic 
functions, are estimated at different levels of aggregation to analyse the efficiency of 
retailers in the sector. 
The results from cluster analysis on strategic groups suggest that industry structure 
is likely to become more concentrated, and the size of retailers will be a significant 
mobility barrier in the industry. The profitability analysis finds industry level factors 
and strategic group composition to be crucial in explaining performance differences. 
The efficiency analysis finds large retailers exhibiting economies of scale through 
operating large store formats to be significantly better positioned from smaller-format 
retailers with fewer outlets. Consistent and significant time dummies demonstrate the 
favourable macro environment enjoyed by the retailers for much of the 1990s. 
The analysis reveals potentially useful insights for retail managers, especially 
concerning the importance of positioning in the industry and the choice of strategic 
orientation. More generally, the study opens up further possibilities for future studies 
of performance and efficiency measurement over an even longer time as the sector 
continues to develop and shape the way consumers shop in the UK. 
Key words: UK grocery retailing industry, strategic group theory, retail performance, 
retail efficiency, industry evolution 
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Introduction 
CHAPTER 1 
Introduction 
1.1 Research Background 
This research is focused on the evolution of the UK grocery retailing industry ("GRI") 
for the period 1985-2003. The concept of multiple retailing is far from new. However, 
the 1980s and 1990s represented important time periods in the development of the UK 
retail sector, led by significant social, demographic and economic changes. As a 
critical driver of retail change, the UK GRI was at the vanguard in instigating retail 
development over recent decades. This development was characterised by growing 
dominance of the top multiples, increased consumer preferences for hypermarket store 
formats and one-stop shopping, a corresponding decline in independent stores and co- 
operatives, and generally intensifying competition among the leading retailers. The 
trend towards one-stop shopping and value-oriented retailing favoured grocers with 
larger store formats, better able to satisfy a greater range of shopping needs, more 
cheaply and more conveniently. As a consequences, grocery retailers developed more 
superstores to accommodate larger food and non-food ranges, as they sought to take 
advantage of high levels of footfall and substantial economies of scale in purchasing, 
distribution and store operations. 
This research is novel in its attempt to apply econometric panel methods in studying 
the UK GRI evolution over a two-decade time span, examining factors affecting 
performance and structure of the sector over such a critical time period. The theory of 
strategic groups is employed to study industry evolution, and to study the effect of 
retailers' strategic positioning on performance. The research aims to provide greater 
understanding of this phase of development, which may also help to forecast industry 
structure and performance in the future as the sector continues to consolidate. 
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The sample of retailers included in the present study deliberately contains a very 
broad representation of the industry's activities with a varied range of store formats, 
strategic positioning, and firm attributes. It does not just include the top grocery 
multiples, as found in a number of other studies. The sample also covers regional 
based multiples and small multiples (even as small as operating 10 stores). This broad 
sample allows for consideration of the impact of major events in the study period. 
These events include the entrance of European "hard discounters" in the early 1990s, 
Wal-Mart's takeover of Asda in 1999, and a series of investigations by the UK 
competition authorities (notably in 2000 and 2003). The combination of a long time 
period and a wide variety of retailers makes the sample used a novel and potentially 
highly significant longitudinal panel. 
Existing research in strategic management ("SM") has extensively focused on 
examining the link between strategy, business environment and performance to find 
the sources of competitive advantage. This has attracted interdisciplinary interest 
aiming to give insights into the way economies, industries and firms behave. Over the 
last 25 years, firm, strategic groups, and industry continued to be the principal levels 
in the analysis of performance (Short et al., 2007, Dranove et al., 1998; McGee and 
Thomas, 1986). Research in `Industrial Organisation' ("IO") examined the extent to 
which the industries, where companies compete, shape their performance (e. g., 
Rumelt, 1991; Schmalensee, 1985). Strategic group ("SG") theory argues that firms 
cluster around a limited range of competitive strategies, and that some strategies offer 
better performance than others (e. g., Fiegenbaum and Thomas, 1990; Porter, 1979; 
Hunt, 1972). Research at the firm-level focuses on how within-firm environment 
influence outcomes. The `Resource-based view' (RBV) remains at the centre of 
research in this area, arguing that performance is driven by a firm's bundle of assets 
and capabilities (e. g., Wernerfelt, 1984). 
The IO economics perspective dominated the early development in SM research. 
Early seminal contributions in 10 include Mason (1939,1949) and Bain (1956,1959). 
Mason and Bain are credited with the development of the so-called "Structure- 
Conduct-Performance" ("SCP") approach to understanding performance differences 
across industries. The central tenet of the SCP paradigm is that a firm's performance 
is primarily a function of the industry environment in which it competes; and because 
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structure determines conduct (or conduct is simply a reflection of the industry 
environment) this in turn determines performance. In its strongest form, conduct can 
be ignored and performance can be simply explained by industry structure. It is with 
this background that the early literature on SG theory developed, looking at groups of 
firms as sub-categories of industries. 
The search for similarities in firm strategic behaviour gave rise to the SG theory 
which has flourished over the past 25 years. The concept of SG originated at Harvard 
and Purdue Universities in the early 1970s and subsequently has been widely used in 
the literature of IO, SM and marketing. As a result of this pioneering work, many 
researchers have since regarded the concept of SG as one of the most valuable tools in 
the research of SM and as one with the potential to provide insight into the nature of 
strategy-performance linkage and the analysis of competition in general (Cool and 
Schendel, 1987; Porter, 1980). 
The clearest link between the traditional 10 approach, industry and SG analysis and 
firm positioning is in the work of Michael Porter. Porter (1980) proposes the idea of 
generic strategies and asserts that following a single generic strategy results in the 
higher performance in an industry. Porter defines three category boxes in his generic 
strategy framework ("Low Cost", "Differentiation", and "Focus") and asserts that a 
firm following a mix of different generic strategies will be `stuck in the middle'. 
However, to explain the sustainable competitive advantages in industries and the 
performance differences across industry, Porter (1980) proposes the SG theory as an 
intermediate level between the firm and industry effects to explain the performance 
differences across an industry. 
However, it was Hunt (1972) who is attributed with first introducing the concept of 
SG, examining the performance differences in the US white electrical goods industry. 
His line of research broke with the traditional IO economics' assumption that 
industry's members differ only in market share. Instead, his work suggests that the 
presence of SG in an industry poses a significant effect on the industry's performance. 
Subsequently, the concept of SG has been closely linked to the notion of `mobility 
barriers', which insulate firms in a SG from entry by members of another, group 
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through means such as scale of economies, product differentiation and control over 
distributors and/or suppliers (Newman, 1978; Caves and Porter, 1977). Mobility 
barriers at the group level represent crucial factors, in addition to the industry-wide 
factors, in accounting for intra-industry differences in firm performances. 
Although, Hunt's, Newman's and Porter's research on SGs seeks to explain firm 
performance, the focus is actually on group performance, rather than on individual 
firms. To counter this criticism, Hatten (1974) and Hatten and Schendel (1977) 
attempt to move the study of SG to the firm level by emphasising firm heterogeneity 
and conduct. Following this line of research, Cool and Schendel (1987) propose the 
use of resource and scope variables for the formation of groups in the industry under 
analysis. 
Despite the large number of studies in SG, the research in SG faces critical issues. The 
acceptance of the SG notion is challenged by research on the grounds of behavioural 
and performance differences found between firms that are classified within the same 
SG (Ketchen et al., 1993; Barney and Hoskinson, 1990). Following this criticism, the 
recent developments in the SG research point towards several perspectives. The 
dynamic characteristics of SG have been examined to analyse the movements of firms 
across and within the groups (e. g., Mascarenhas, 1989; Oster, 1982). Analysing firms' 
movements, Fiegenbaum and Thomas (1994), through an in-depth longitudinal study 
of the US insurance industry, expanded this line of research by focusing on the 
influence of SG as a reference point for firm-level competitive strategy. 
Another recent development in SG research is based on a cognitive perspective. Here, 
instead of using secondary data, researchers rely on managers' cognitive 
classifications to categorise SG (Reger and Huff, 1993). In a related vein, Porac et al. 
(1994) also used managers' cognitive perceptions and proposed to use competitive 
groups as an alternative to SG in performance analysis. Competitive groups are based 
on group interaction in interrelated markets, and the groups of firms whose managers 
perceive each other as rivals. 
Further developments in the area include Dranove et al. (1998), who assert that a SG 
exists only if the performance of members is an outcome of group characteristics, 
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after controlling for those of firm and industry. Subsequent research focused on 
analysing group-level effects at different levels (e. g. Nair and Filer, 2003; Nair and 
Kotha, 2001). Most recently, Short et al. (2007), on similar lines, proposed to 
integrate SG as one of the levels in multilevel drivers of performance. However, the 
research emphasised system theory to assert that the critical issue of why firms 
outperform others can be better understood when important components of 
organisational systems are added. 
More generally, much of the recent research has emphasised conducting longitudinal 
studies and employing sophisticated statistical tools to identify better group structures 
and performance differences across the industry. These studies focus on the 
conditions under which groups emerge and persist. For example, Nair and Kotha 
(2001) and Nair and Filer (2003) find support for the intergroup performance 
differences in the Japanese steel industry. Other work, notably Athanassopoulos 
(2003) and Athanassopoulos and Ballantine (1995) in the UK grocery retailing 
industry, and Day et al. (1995) in the US brewing industry, has employed Data 
Envelopment Analysis (DEA) for the identification of groups in the industry, 
considering the pattern of relationship between strategic variables and performance 
measures. 
In accordance with these developments in SG research, this study highlights the 
persistent need for longitudinal study in understanding the competition and 
performance evolution of industry under analysis through SG analysis. Yet, the study 
also emphasises the possible extension of SG theory to be used as a tool in 
competitive analysis rather than just focusing on the origins of performance 
differences. Accordingly, SG theory and associated empirical methods feature 
centrally in the arguments and analysis throughout this thesis. 
1.2 Statement of Problem 
The present study is focused on the characteristics of competition, which explain how 
firms may gain better economic performance. The main interest is to produce a 
contribution to those strategy management theories which help to teach us more of the 
economic success and failure of a firm. This study broadly aims to seek answers for 
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some fundamental questions: Which of the research traditions should be followed? 
Which of them has ability to simplify the phenomena, is understandable, and has 
explanatory and predictive power concerning the performance of the firm? 
Furthermore, the study has also emerged from the lack of longitudinal studies in the 
UK GRI to understand the evolution of competition and performance. Generally, 
research has focused on issues concerned with short-term performance in the industry. 
Nevertheless, UK GRI continued to emerge as the most prominent and crucial sectors 
of the UK economy over the recent decades. It is not unusual to say that grocery 
retailers affect everyday life in the UK, and are among the biggest employers of the 
UK workforce. In accordance with these issues, the study aims to answer some 
questions in context of the UK GRI: What are the major factors influencing the 
strategies and performance of the UK GRI for the period 1985-2003? What explains 
the profitability and efficiency differences in the UK GRI? 
1.3 Context of Study 
The empirical focus of this study is on the strategies and performance of the UK GRI 
for the period 1985-2003. As highlighted above, the UK GRI has high relevance to 
the UK economy and crucial implications for social and economic environment. The 
study aims at presenting the development of the industry in respect of strategic 
positioning, with particular emphasis on identifying SG changes, performance and 
efficiency evolution within and between these groups over time and also individual 
firm performance and efficiency (in respect of different measures of profitability and 
efficiency). 
Existing research in retail industry has noted that the peculiarities of this sector 
provide a fertile domain for the study of sustainable competitive advantages (Hawes 
and Crittenden, 1984). Furthermore, a range of recent studies have suggested that the 
food retailing sector constitutes a particularly dynamic field for the generation of 
enduring competitive advantage (see, for example, Burt and Sparks, 2003; Harris and 
Ogbonna, 2001). Nevertheless, research focusing on the performance and 
development of the UK GRI have emphasised the use of longitudinal data for a deeper 
understanding of competitive issues in the industry (Athanassopoulos, 2003; Carroll 
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et al., 1994; Lewis and Thomas, 1990). Moreover, recent diversification of grocery 
retailers in other service sectors (for example, insurance, banking, 
telecommunications) make it more interesting to predict their possible effect on the 
competitive environment of the UK economy. Overall, the retail sector in the 21st 
century is gaining importance among the research focused on competition and 
performance in a developed economy. Because of the combination of these elements, 
the UK GRI offers an ideal case for empirically testing the research questions 
proposed in this study. 
1.4 Significance of Study 
In general, different research traditions have different assumptions concerning the 
same phenomenon. They may deal with certain aspects, and they may neglect those 
features that are not well-suited to the perspective of the discipline in question. Also, 
the strategy and performance of the firm have been discussed from several 
viewpoints. The problem is not the lack of suitable strategy-performance research 
traditions, but rather the amount of numerous promising research disciplines to choose 
from. For example, Mintzberg et al. (1998) categorises as many as ten different 
strategy schools with their different focus on strategy-performance connections in a 
firm. It is typical that each strategy management tradition speaks solely in favour or 
its own unique view. They all have much in common, but they also show considerable 
differences. Furthermore, the focus of these studies is based on several issues such as 
the industry as a whole, groups of firms, individual firms or targets within a firm and 
managerial behaviour. In accordance with the above, this study aims to choose the 
right research tradition and signify its importance. 
However, the study makes four potential contributions. Firstly, to the retailing 
literature by employing econometric panel methods, and perhaps indicating more 
dynamic panel methods for better and deeper understanding of competitive issues in 
the sector. Secondly, to the nature and concept of SG theory, and SG possible 
extensions in performance and efficiency analysis. Thirdly, to the SM research by 
providing empirical evidence on how multilevel drivers are appropriate in 
performance analysis. Fourthly, to the UK GRI research and practitioners by offering 
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an overview of competition and development of factors affecting performance in the 
sector. 
1.5 Organisation of Thesis 
The thesis is organised in the following manner. Chapter 2 reviews the literature 
concerning SG theory. It includes early development of SG from the SCP paradigm, 
the SG implications for performance analysis, and the extensions of SG analysis. 
Chapter 3 reports descriptive statistics of the UK GRI for the period 1985-2003 and 
presents an overview of industry background and changes in its structure and conduct 
(strategies). 
Chapter 4 details the research framework to be employed. This is represented in the 
form of a set of hypotheses to be tested empirically in relation to the UK GRI. 
Chapter 5 sets out the research methodology to be employed in relation to empirically 
testing the hypotheses proposed. It also includes a review of the methodological 
development in SG research, reflecting how specific issues in research have been 
dealt with by using specific statistical methods. 
Chapter 6 presents the results of cluster analysis for the UK GRI. Chapter 7 
summarise the results of econometric analysis of industry and firm profitability. This 
includes estimation of Fixed Effect Panel models at different levels of aggregation. 
Chapter 8 offers the efficiency analysis of the UK GRI using Stochastic Frontier 
models. It includes estimation of Cobb-Douglas and Transcendental Logarithmic 
functions. Finally, Chapter 9 discusses the results of data analysis, and summarises 
the major findings, implications, limitation and suggestions for future study. 
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CHAPTER 2 
Literature Review 
2.1 Introduction 
This chapter examines the arguments relating to the links between the firm's 
performance and its strategy, as presented in the strategy management ("SM") 
literature. It further aims to provide the theoretical background to the research 
questions proposed for this study in the context of the UK grocery retailing industry 
("GRI"). 
The present study is focused on presenting the development of competition and 
performance in the UK GRI. However, it emphasises the application of strategic 
groups ("SG") theory to analyse competition and performance in the industry for the 
period 1985-2003. In particular, the emphasis is on identifying factors affecting 
competition and performance of the industry. In accordance with this, the literature 
reviewed is focused on earlier development of the strategy concept and the 
development of SG theory from an Industrial Organisation ("IO") perspective and its 
subsequent role in the strategic management ("SM") literature. It also highlights the 
studies which have incorporated the ideas of positioning and SGs to study competition 
in the UK GRI. The literature is also focused on the prevailing competitive issues 
related to the performan ce of the UK grocery retailers over the last two decades. 
The literature on strategic positioning, and particularly in presenting a framework for 
performance differences in an industry, reflects the dominance of Michael Porter's 
research in the early 1980s. This included industry structural analysis and the generic 
strategies model proposed by Porter (1980,1985). However, Porter also identified the 
need for an intermediate level of analysis between structural analysis of industry and 
individual firm positioning over the whole industry. Thus, Porter employed the idea of 
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SGs to understand the unexplained effects on performance which are left out by 
industry-level and firm-level effects. Along these lines, research on SGs become 
focused on finding a link between environment, strategy and performance as a basis 
for providing a theoretical platform to analyse industry evolution over a long time 
period. 
This chapter examines the origins of this approach and its subsequent development, 
which emphasises the importance of positioning and structural evolution to predict 
profitable niches and strategic variables applicable to an industry's future 
development. Moreover, recent contribution in the SM literature emphasise better 
formation of groups using sophisticated empirical tools, along with using SG theory 
in competitive dynamics, and integrating SGs with firm and industry level in 
performance analysis. The focus of this study will be on analysing the SGs evolution 
and its application in understanding factors affecting competition and performance of 
the UK GRI. 
The chapter is structured as follows. Section 2.2 introduces the concept of strategy 
and competition, and the foundation of the SM field. Section 2.3 reviews the literature 
related to strategic positioning which includes a brief critical appraisal of Porter's 
competitive generic strategy model. The last subsection highlights the studies 
incorporating the idea of generic strategies in the UK GRI. Section 2.4 examines the 
origin of SG theory from the 10 perspective. It highlights the importance of mobility 
barriers to SG theory, and also discusses the implication of SG in studying industry 
structure. The last subsection discusses the different clustering criteria used in SG 
research. Section 2.5 evaluates the link between Porter's theory of firm profitability 
and SG theory. Section 2.6 highlights the characteristics of SGs in the competitive 
context of the firm. Section 2.7 emphasises the literature which advanced SG research 
in a dynamic context, and also the future research direction of SG theory. Section 2.8 
reviews the studies which have incorporated SG theory in the UK GRI. The chapter 
ends with a conclusion. 
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2.2 Strategy and Competition 
The first part of the literature review of this study will cover the general area of SM in 
which the research of SGs has been conducted. It attempts to integrate the literature 
which focuses on issues related with competition and strategy. As stated in the 
introduction to this study, the concept of strategy has been defined in many ways, 
depending on the purposes of the research (Mintzberg et al., 1998). 
2.2.1 Concept of Strategy 
Despite many research exploring the different aspects of firms' strategy, there is no 
clear consensus on the definition of the concept of strategy. Chandler (1962) defined 
strategy as including long-range goals and objectives, as well as the activities and the 
allocation of resources devoted to the firm's objectives. According to Ansoff (1965, p. 
100), strategy includes the product market scope, the direction of the growth vector, 
and the competitive advantage and synergy of the firm, which refers to its ability to 
enter the market. Hatten and Sehendel (1976) argue that strategy is a firm-specific 
process, which includes analysis of its environment, the identification of its 
capabilities and resources, the estimation of market possibilities, the risks involved in 
strategy, and the allocation of resources to exploit the potential of the market. 
According to Hammond (in Rumelt, 1994, p. 97), the core of the strategy lies in the 
factors which will help the company perform well in the present and future 
competitive environment. Nelson (in Rumelt, 1994, p. 247) defines strategy as a set of 
resource commitments that describe objectives and that serve to rationalise future 
decisions. Porter (1991, p. 96) states that a successful strategy includes an internally- 
consistent set of goals and policies, the alignment of the firm to its environment, and 
the focus on the creation and exploitation of its competitive advantage. Finally, 
Mintzberg and Quinn (1996) argue that the strategy of the firm is about following key 
concepts, which create cohesion in balance and focus for its economic development. 
The definitions above include opinions concerning the environment of the firm, 
elements to be included in the strategy, and the process by which the strategy of a firm 
is created. The present study focuses on the realisation of the strategy through its 
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structure and substance composition. In this study, the structure of the strategy 
includes: 
1. Scope and resource elements, which show the main strategic choices of the firm. 
2. Elements which are needed to exploit its market potential. 
The substance of the strategy includes: 
1. Resource configurations, by which synergy is created. 
2. Patterns of activity by which competitive advantage is finally constructed to gain 
economic performance. 
2.2.2 Competition and Industrial Organisation 
In microeconomics, the neoclassical theory of the firm considers four main theoretical 
market structures: perfect competition, monopolistic competition, oligopoly and 
monopoly. These models incorporate the nature of demand within the market 
structures, and the relative degree of elasticity of demand (Lipczynski et al., 2005). 
Additionally, the market structures include a number of assumptions about the 
homogeneity of products that firms supply to the marketplace, the knowledge that 
firms have about the nature of the market, and the mobility of resources for entering 
and exiting from a market. Although these models are useful for broad 
conceptualisation of competitive structure, their restrictive assumptions reduce their 
usefulness and practicality to understand the nature of competition. 
In the 20th century, some researchers rejected this static view of competition, and 
sought to develop a more dynamic approach. According to both Schumpeter (1954, in 
Scherer and Ross, 1990) and the Austrian school of economists, the fact that a firm 
earns an abnormal (monopoly) profit does not constitute evidence that a firm is guilty 
of abusing its market power at the expense of consumers. Instead, monopoly profits 
play an important role in the process of competition, motivating and guiding 
entrepreneurs towards taking decisions that will produce an improved allocation of 
scarce resources in the long run. According to Schumpeter, competition is driven by 
innovation: the introduction of new products and processes, the conquest of new 
markets for inputs or outputs, or the reorganisation of existing productive 
arrangements (for example, through entry or takeover). The Austrian school also 
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views competition as a dynamic process, and sees the market as comprising a 
configuration of decisions made by consumers, entrepreneurs and resource owners. 
The static and dynamic theories discussed above have found an empirical counterpart 
in the field that has become known as Industrial Organisation (10). The roots of IO 
are commonly traced to work that Mason (1939) and Bain (1949) called "price and 
production policy". Within IO, researchers analyse the relationship between 
differences in industry characteristics and in performance. Research has particularly 
focused on the structure of oligopolistic industries. The Structure-Conduct- 
Performance (SCP) paradigm has, for a long time, been the main theoretical 
framework within which 10 research is depicted. This paradigm originated in the 
research by Mason (1939) and Bain (1956,1968) in order to explain why price can 
exceed costs (average) in the long run, and why industries have different averages of 
profitability. According to Mason and Bain the reasons are to be seen in the features 
of industry structure such as the existence of barriers to entry. A schematic 
representation of the SCP paradigm is presented in Figure 2.1. 
Figure 2.1 Structure-Conduct-Performance (SCP) paradigm 
Basic Conditions 
SuoDty conditions Demand conditions 
Technology and cost Price elasticity 
Factor markets Tastes and preferences 
Organisational structure Substitutes _____________________________ Location Purchase method 
Structure* Conduct Performance 
Number of sellers and 
Business objectives 
Pricing behaviour lip 
Profitability 
buyers Product design and Growth 
Product differentiation advertising Quality of products and 
Barriers to entry 
Vertical Integration 
Research and 
development -. 0 ""°°'° 
services 
Technological progress -" 
Diversification Plant Investment Productive and allocative 
Collusion and mergers efficiency 
Government Policy 
Regulation 
Taxes and subsidies 
Employment policy 
Wage and price control 
Regional policy 
Environmental policy 
Macroeconomic policy 
Source: Researcher's Interpretation 
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In accordance with the fundamental logic of SCP, the main linkages (in the bold lines) 
are shown as running from structure through conduct to performance. However, 
various feedback effects are also possible: from performance back to conduct, from 
conduct to structure, and from performance to structure (Clarke, 1985). These are 
represented in the figure 2.1 by dotted arrows. The SCP paradigm assumes that 
certain attributes, designated as basic conditions, are given and that all the other 
elements are logically determined by a chain of causation as follows: 
1. The basic conditions are the primary determinants that shape the market or the 
industry structure. 
2. The structure of the industry has influences over the conduct (behaviour) of 
the firms in the industry. 
3. Structure and conduct then affect market performance. 
Industry structure refers to the economic and technical dimensions of the industry in 
which firms compete, which tend to change relatively slowly, and can often be 
regarded as fixed in the short run. Structure includes concentration in the industry (i. e. 
the number and size distribution of buyers and sellers); barriers to entry into the 
industry, and exit conditions; product differentiation among the offerings of different 
firms comprising the industry. 
Conduct, which is essentially strategy, but is more narrowly defined in that it is 
mainly concerned with marketing strategy, refers to firms' behaviour decisions in 
such matters as pricing, advertising, and distribution. Performance includes social 
performance, measured in terms of allocative efficiency (profitability), technical 
efficiency (cost minimisation), and innovativeness. The theory further assumes that 
the market will, in the long run, tend to be a stable equilibrium. 
There are two main schools of thought in most IO studies, with different emphases on 
these elements in the model: the structuralist approach and the behaviourist approach. 
As highlighted above, the structuralist approach (Bain) places great emphasis on 
market structure. It argues that structure per se can account for the performance 
because it determines firms' behaviour. Although this approach was highly influential 
in the early development of IO as a sub-discipline within economics, it has been 
subject to fierce criticism from a number of different directions. Several of these 
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criticisms, especially the realisation that a number of conduct and performance 
variables have feedback effects on structure, and that causality within SCP is a two- 
way and not just a one-way process (see Figure 2.1). Eventually, it led to a shift away 
from the presumption of the structuralist approach and development of the 
behaviourist approach. 
Instead, some economists argued that the strategies (conduct) of individual firms were 
equally, if not more, important (Scherer and Ross, 1990). Theorists who focus 
primarily on strategy and conduct are subsumed under the general heading of the New 
Industrial Organisation (NIO) (Schmalensee, 1982, in Lipczynski et al., 2005). 
According to this approach, firms are not seen as passive entities, similar in every 
respect except size. Instead, they are active decision makers, capable of implementing 
a wide range of diverse strategies. Game theory, which deals with decision making in 
situations of interdependence and uncertainty, is an important tool in the armoury of 
the NIO theorist. 
2.2.3 Strategic Management 
A number of tools developed in the IO literature have contributed to the growth of the 
sub-discipline of strategic management (SM). SM is the management of the process 
of strategic decision making. Highly influential in the early development of this 
literature is Porter (1980,1985,1996), whose Five Forces Model of the firm's 
competitive environment is heavily SCP-influenced. Although there is no central 
organising paradigm for the SM field, Hofer and Schendel's (1978) paradigm has 
provided a practical and useful framework (Figure 2.2). They define the concept of 
SM as comprising six major tasks: Goal formulation, Environmental analysis, 
Strategy formulation, Strategy evaluation, Strategy implementation, and Strategic 
control. 
It can be seen from Figure 2.1 that environmental analysis has direct influence on the 
other three tasks: strategy formulation, evaluation and implementation. It can also be 
argued that environmental analysis is also the basis of goal formulation and there 
should be an extra line to show the relationship. Without a thorough understanding of 
its environment, a firm could not set out any realistic goals. Environment is 
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commonly used in the literature to describe the general conditions that surround an 
organisation. 
Figure 2.2 Paradigm for Strategic Management 
Goal 
formulation 
1 
Goal 
structure 
Strategic Test of 
control consistency 
Strategy Proposed Strategy Strategy 
Strategy 
Implementation 
Performance 
results formulation strategies evaluation choice 
Environmental 
analysis 
Source: Adapted from Hofer and Schendel (1978) 
The environment in which a firm operates can be divided into three hierarchical tiers: 
1. General Environment 
" Political and legal 
" Economic 
" Socio-cultural 
" Technical 
2. Industry Structure (Five Forces Model: Porter, 1980) 
" Suppliers 
" Buyers 
" Potential entrants 
" Substitutes 
" Competitor 
3. Competitive Space 
" Rivalry perceived by firms 
Perhaps the most frequently cited analytical model in the structural analysis of 
industry was developed by Michael Porter. According to Porter (1980), the five 
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competitive forces (entry, threat of substitution, bargaining power of buyers, 
bargaining power of suppliers, and rivalry among current competitors) reflect the fact 
that competition in an industry goes well beyond the established players. Customers, 
suppliers, substitutes, and potential entrants are all `competitors' to firms in the 
industry and may be more or less prominent, depending on the particular 
circumstances. Competition in this broader sense might be termed as extended rivalry. 
Porter (1980, pp. 5-25) described some characteristics of these forces: 
  All five forces jointly determine the intensity of industry competition and 
profitability, thus its attractiveness. 
  Different forces take on prominence shaping competition in the industry. 
  Strengths of five forces reflect the underlying structure of an industry, and differ 
from the short-run factors. 
As shown in this model, the degree of rivalry among different firms is a function of the 
number of competitors, industry growth, assets intensity, product differentiation, and 
exit barriers. The first step in the structural analysis is to diagnose these forces and 
their underlying causes. This is then followed by analysis of a firm's own strengths 
and weaknesses, known as SWOT analysis. An effective competitive strategy is 
oriented to create a defendable position against the five forces. Porter also suggested a 
range of generic industry environments so that an industry can be defined as either 
fragmented, global, or at a particular stage in the industry life cycle. In each setting, 
the industry-defining variables will be different. 
Although Porter's model has been widely accepted in the teaching and research of SM, 
there however remain some reservations about it and the role of the five competitive 
forces. Firstly, and most importantly, Porter could not distinguish between rivalry from 
firms competing within the industry and the other four forces. It can be argued that 
these five forces are not equally important and quite different in nature. The 
fundamental causes of competition in an industry lie in incumbent firms competing for 
market share. The competition among these firms in the inner tier of the industry is 
internal and direct, and a major concern of strategists, whereas the `competition' from 
other forces in the outer tier of the industry environment, which is external, indirect, 
and operative only through the internal competition, has secondary effects. 
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Secondly, Porter did not differentiate competition and competitiveness. If a firm 
enjoys competitive advantages against its rivals regarding the four factors, these 
advantages will reflect in its market position. More precisely, the four external forces 
do not influence the competition process but the firm's competitiveness. 
Thirdly, Porter could not differentiate the `current' and the `potential' competition. For 
example, before the entry actually occurs, potential entrants pose only a threat and not 
real rivalry. Substitute products or services usually form a `competition' between 
different industries or industrial sectors not individual firms. When facing the threat of 
substitutes from other industries, the incumbent firms are expected to take co-operative 
counteractions. 
In common with the SCP paradigm, however, Porter's approach is essentially static, 
and perhaps tends to underemphasise the problem of uncertainty caused by change in 
the competitive environment. 
Summary of section 2.2 
The business strategies contained in oligopolistic theory are implicitly included in the 
theoretical background perspectives of the current study. The theory of oligopoly 
argues that the competitors in the market are dependent on each other and the activities 
of the individual firms have effects on the activities of the rest or the firms in the 
market. However, the statement that competitors have homogeneous products is often 
without a solid basis in reality. Thus, in the business strategy (BS) research, there has 
been an increasing interest in differentiated products in the context of the 
heterogeneous competitive market. The mutual dependency of firms in an oligopolistic 
competitive environment is also one of the strong elements in the SG-discipline's 
development, and can also be seen as an elementary part of the managerial strategic 
evaluation work described in SM. Moreover, the inner level of environmental analysis 
involves studying the immediate environment in which firms compete, the competitive 
space. Thus attention will now turn to the statements of strategic positioning and 
performance in the SM, pioneered by Porter's generic strategic framework. 
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2.3 Strategic Positioning and Performance 
In the IO and BS literature considerable interest is centred on identifying generic 
business strategies or strategy types based on strategy components such as the scope 
or domain of business, resources deployment in marketing, production and R&D, 
assets management or parsimony and the degree of vertical integration (Miller, 1986; 
White, 1986; Miles, 1982). The research in strategic positioning is dominated by the 
work of Michael Porter (1980), whose framework of generic strategies pioneered the 
approach that managers should seek to use only one strategy to achieve higher 
performance rates from the industry average. The Porter framework has been heavily 
criticised for its prescriptive nature but it is seen as a key foundation stone in the field 
of SM research. Indeed, his generic framework has provided the base for many 
researchers to develop or extend the model. 
2.3.1 Porter's Generic Strategies 
According to Porter (1985), the fundamental basis of above-average performance in 
the long run is sustainable competitive advantage. The two basic types of competitive 
advantages, low cost and differentiation, combined with the scope of activities for 
which a firm seeks to achieve them lead to three generic strategies for achieving 
above-average performance in an industry: cost leadership, differentiation and focus 
(1985, p. 11). Porter argues that a firm must select and follow a generic strategy in 
order to add value and gain a competitive advantage over rivals. Figure 2.3 shows the 
generic strategies framework he proposed (1985, p. 12). 
Figure 2.3 Porter's three generic strategies 
Competitive advantage 
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1. Cost-leadership strategy 
Under a cost leadership strategy, the firm attempts to keep its costs lower than those 
of competitors. The firm must be able to identify cost savings at some point in its 
value chain, or alternatively change the structure of the value chain; for example, by 
striking an exclusive deal with a supplier of an essential input. Porter argued that if a 
firm can achieve and sustain overall cost leadership, then it will be an above-average 
performer in its industry provided it can command prices at or near the industry 
average. Examples of successful implementation of this strategy during the study 
period for the UK GRI include Aldi (focusing on a limited number of lines and 
offering no-frills service) and Kwik Save (no-frills service and emphasis on 
developing own label products). 
2. Differentiation strategy 
Under a differentiation strategy, the firm's product has some unique characteristics 
which appeal to its customers, leading to higher margins and profits. Porter argued 
that key elements of success are that buyers can see the differences, customers are 
willing to pay extra for the differentiated products, and rivals find it difficult to match 
the quality (attributes) of the product (either actual or as perceived by customers). 
Moreover, Porter emphasised that the differentiation strategy does not allow the firm 
to ignore costs, but rather they are not the primary targets. Examples of successful 
implementation of this strategy during the study period for the UK GRI include, 
Waitrose (image presented - best fresh food retailer and a distinctive shopping 
environment). 
3. Focus strategy 
Finally, focus strategy can apply to both cost leadership and differentiation. The firm 
focuses its efforts on a particular market segment. Porter argued that competitive 
advantage through focusing is won either by cost-leadership in the segment served, or, 
differentiation by meeting the needs of the target segment more effectively. In the 
case of differentiation, for example, this may involve identifying a particular group of 
customers and gearing the firm's product towards their tastes or needs; and cost 
effectiveness for custom orders and short production runs. Examples of successful 
implementation of this strategy during the study period for the UK GRI include: 
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Marks & Spencer (differentiation - ready to eat meals) and Morrisons (low cost - 
limited geographical coverage). 
Stuck in the Middle 
For Porter, "being `all things to all people' is a recipe for strategic mediocrity and 
below-average performance" (1985, p. 12). Or, more controversially, "a firm that 
engages itself in each generic strategy but fails to achieve any of them is stuck in the 
middle" (1985, p. 16). According to Porter, a firm "stuck in the middle" will be unable 
to compete effectively either in terms of price competition (won by the low-cost firm) 
or non-price competition (won by the successful differentiator). 
2.3.2 Critique and Theoretical Development of Framework 
It would not be much of an exaggeration to say that wherever the subject competitive 
strategy is taught, so too is Porter's (1980) model of generic strategies. But since 
1980, Porter's generic strategies framework continues to provide the basis for 
numerous follow-up studies and extensions. As a summary of the points of criticism, 
Miller and Dess (1993), for instance, evaluate Porter's (1980) model in terms of 
simplicity, accuracy (i. e. predictive and explanatory), and generalisability, through an 
empirical analysis of PIMS data. From the review of previous researches, they find 
low support for Porter's framework on all three measures and conclude that it only 
generated interest for follow-up research. 
Follow-up research on Porter's framework has been carried out both empirically and 
theoretically. A number of authors criticised Porter's generic strategies model on 
empirical grounds (Yamin et al., 1999; Wright et al., 1991; Miller and Friesen, 1986a; 
White, 1986; Dess and Davis, 1984; Philips et al., 1983) and theoretical grounds 
(Murray, 1988; Chrisman et al., 1988; Hill, 1988; Wright, 1987; Sandberg, 1985). 
Many follow-up studies suggest modifications in the applications and a few others 
developed new models on the basis of Porter's generic framework. Generally, 
Porter's (1980) framework is criticised by researchers for its limited approach in 
linking strategy, environment and performance. More recently, Mintzberg et al. 
(1998) placed Porter's model in the Positioning school and summarised the criticism 
from different researchers in four areas: focus, context, process, and the strategies 
themselves. 
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1. Concerns about Focus: The positioning approach is criticised for its prescriptivity 
and the narrow focus on achieving market power through economic and especially 
quantifiable means. It is argued that if profits lie in market power then there are more 
than economic ways to achieve them. Barriers to entry can be in the form of social 
and political means and thus criticised the bias in favour of economic over political. 
2. Concerns about Context: The narrow context of the positioning school is more 
biased towards the traditional big businesses. It is argued that Porter has not balanced 
the argument of `stuck in the middle' in a consolidated and fragmented industry, i. e. 
he mentioned the consequences of stuck in the middle in a fragmented industry but 
did not discuss it in the consolidated industry. It is also criticised for the bias towards 
the emphasis on external factors, especially of industry and competition, over internal 
capabilities. 
3. Concerns about Process: It is argued that opportunities for innovative strategy do 
not emerge only from a core quantitative analysis. The strategies are worked out in the 
minds of people at top levels of organisation and followed by the middle and lower 
management, which is mere implementation without thought. It is criticised for 
forcing people to pursue strategies dictated by top management. 
4. Concerns about Strategies: It is argued that strategies have a narrow focus and are 
restricted to a list of conditions. The category boxes of Porter's generic model are 
criticised for restricting a company to be innovators of the future. The model is also 
criticised for not being descriptive but the deterministic approach discourages creating 
a new market for the products and restricts the managerial choices and thinking. 
The follow-up research on Porter's generic model mainly criticised it for the views on 
`stuck in the middle' hypothesis and the deterministic approach as highlighted above 
in views by Mintzberg et al. (1998). Early challenges to the `stuck-in-the-middle' 
hypothesis (Hill, 1988; Murray, 1988; Karnani, 1984) argue that conditions which 
might favour cost-leadership (such as the reduction of transaction costs through 
vertical integration, process innovation and learning, and scale effects) are 
independent of conditions that might favour differentiation (such as consumer 
preferences, product innovation, and quality differentiation based on a firm's 
superiority in a particularly complex value system). Hence, external conditions 
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provide no a priori reason to discriminate against mixed cost and differentiation 
strategic decision (Murray, 1988). Moreover, in conditions where differentiation 
strategies can be used to expand market share, and this in turn permits greater capture 
of economies of scale and scope, external conditions might actively favour mixed 
strategies (Hill, 1988; Philips et al., 1983). Conditions considered in this way include 
the particular nature of retailing as against manufacturing industries and the 
distinctive characteristics of an industry's technology. 
Researchers have heavily criticised Porter's typology for its conceptual limitations on 
the following grounds. First, by arguing that generic strategies are the underlying 
dimensions of firms' competitive strategies in comparison to Porter's assertion that 
generic strategies are mutually exclusive (Hill, 1988; Wright, 1987); Second, that 
generic strategies, as discussed by Porter, are not collectively exhaustive, and 
therefore, are unable to describe the strategies adequately (Chrisman et al., 1988; 
Wright, 1987); Third, that the appropriateness of Porter's simple notions of low cost 
and differentiation in the current corporate environment are characterised by increased 
global competition and technological change (Minztberg, 1988). 
Following the above issues and views of Mintzberg et al. (1998), the present section 
classifies the criticisms of Porter's model and extensions into three parts. However, 
the central theme in all parts is the criticism of Porter's typology for its authoritarian 
tone and a deterministic approach towards strategies. The criticisms are as follows: 
1. Generic strategies as categories (category boxes) versus dimensions. The 
generic strategies, differentiation and low-cost used by Porter as categories in defining 
the boxes of his generic strategy model are criticised as not being discrete categories. 
Research in follow-up studies executes Porter's generic categories as dimensions for 
their models or in extension of Porter's model. Chrisman et al. (1988) combined 
choices of scope, segment differentiation, and types of competitive weapons, (low 
cost and differentiation in Porter's 1980 generic model), and proposed sixteen 
theoretically possible generic strategies. Mathur (1988) propose a new classification 
of Porter's generic strategies by looking at the way a firm seeks to differentiate its 
offerings in the eyes of the customers and, measures it on two non price dimensions: 
merchandise or the customer support it offers. Miller and Dess (1993) propose a 
three-dimensional view of Porter's framework with locations of seven strategic types 
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studied. They consider Porter's generic strategies on three dimensions versus 
categories. 
The central theme in all these extensions of the Porter framework is to make it more 
descriptive in terms of strategic choices for firms. Researchers promote two generic 
strategies on dimensions to show that differentiation and low cost are not two 
exclusive categories but are mutually linked strategies. A firm following a 
differentiation strategy cannot forget about low cost, and vice versa. Firms competing 
in more dynamic conditions (or hypercompetitive environment) have to mix the two 
strategies in certain proportions, and thus models should reflect the degree to which 
the two strategies are followed by a particular firm in an industry (Pitelis and Taylor, 
1996). 
2. Linkage between generic strategies and performance. Porter depicts a 
relationship between market share and profitability in a two dimensional graph which 
proposes a U-shape between them (1980, pp. 41-43). Porter supports this relationship 
in explaining US fractional horsepower electric motor business and also argues that it 
roughly holds in the automobile industry. Porter is heavily criticised on this 
relationship. Although it is supported in the context of cost leadership, it is criticised 
on the differentiation front. Following research argues that the differentiation strategy 
should be related to a positive relationship between market share and return on 
investment (Cronshaw et al., 1994; Miller, 1992; Hill, 1988; Wright, 1987; Miller and 
Friesen, 1986; White, 1986; Philips et al., 1983). 
Philips et al. (1983) proposed that the rate at which accumulated experience reduces 
costs is greater for higher quality products than for lower quality. The reason has to do 
with the fact that production workers must exercise more care to produce a higher 
quality product, which will often lead to the discovery of bugs and defects that might 
be overlooked for a lower quality product. With reference to this view, Hill (1988) 
emphasises linking market share with differentiation, and, argues that the long-run 
effect of differentiation may reduce unit costs. He identifies three sources of declining 
costs: learning effect, economies of scale and economies of scope. Following this, 
Besanko et al. (1996) argue that a firm that offers high-quality products increases its 
market share, which then reduces cost because of economies of scale or the 
experience curve effect. 
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Pitelis and Taylor (1996) argue that generic strategies are inadequate in a hyper- 
competitive environment and stretching the strategy in one direction has an exhaustive 
point rather than leading to sustainable competitive advantage. Researchers criticise, 
empirically and theoretically, Porter's idea that successful companies should pursue 
only one strategy and avoid being `stuck in the middle', and present support for the 
notion that `stuck in the middle' is proved to be a high performing successful strategy 
for companies in different industries (Cronshaw et al., 1994). 
3. Differentiation versus overall low cost or differentiation and low cost (notion 
of `stuck in the middle'). Can a firm successfully pursue both cost and differentiation 
advantages? Porter has argued that the pursuit of differentiation advantage is usually 
incompatible with the pursuit of cost advantage. Firms that attempt both are often 
`stuck in the middle'. Porter's argument is based on simple economic trade-off- 
Higher quality or better performance products often cost more to produce. 
In practice, a firm's advantage is rarely based entirely on cost or differentiation. It is 
possible to cite examples of companies which seem to deliver a higher quality than 
competitors at lower cost: Kellogg in breakfast cereals, Toyota in automobiles, Tesco 
and Sainsbury in grocery retailing. The result of empirical studies on the trade-off 
between differentiation and cost are also mixed. While almost all studies find visible 
`footprints' of differentiation-advantage and cost-advantage, they also find that these 
strategies are not incompatible. For example, Miller and Friesen (1986b) find that in 
the consumer durables industry, firms that appear as achieving differentiation 
advantages in their industry also tend to operate newer plants, have significantly 
better-than-average capacity utilisation, and have direct cost per unit significantly 
lower than the industry average. Firms that appear to be achieving cost advantage also 
score highly on measures of relative differentiation. Following this, Hill (1988) 
presents a contingency view on Porter's 1980 generic strategies framework and 
proposes that the differentiation can be a means for a firm to establish overall low- 
cost position and asserts that a combination of differentiation and low-cost may be 
necessary for a firm to achieve sustainable competitive advantage. Similarly, Murray 
(1988) argues that generic strategies are not mutually exclusive and that each strategy 
may be linked to a variety of strategic means. 
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Cronshaw et al. (1994) pick sixteen firms from different industries which are 
successfully positioned as `stuck in the middle' and reaping above average 
performance in respective industries. They propose three interpretations of Porter's 
`stuck in the middle': it is sometimes interpreted as a position that a company's 
products enjoy in the market relative to their competitors; it is sometimes presented as 
inability or `failure' to choose a generic strategy; and it is sometimes viewed as 
companies which do not establish lower costs or better or differentiated products 
rarely succeed overall. 
The authors conclude that if it is an outcome of strategic failure between cost 
leadership and differentiation, `stuck in the middle' is a weak strategic response (for 
example, US automobile assembly industry lack of response to the initial onslaught of 
Japanese competition); if it is a more substantive reference to the internal organisation 
of the firm, then it can achieve above-average performance in the industry (for 
example, Sainsbury's in the 1980s and now Tesco in the UK GRI). As the pressure of 
international competition has grown, so too has the demand for hybrid business unit 
strategies. They combine the competitive advantages of both low cost and 
differentiation. There are both empirical and theoretical arguments for their use. The 
possibilities and limits of these strategies and their growing importance for different 
market segments can be illustrated with reference to the global automotive industry, 
UK GRI, and many other industries. 
2.3.3 UK Grocery Retailers in Generic Framework 
McGee (1987) applied Porter's (1980) generic strategies framework to the UK GRI 
(see Figure 2.4). As summarised by McGee, the sources of cost efficiencies in the 
industry are market coverage (number of stores and geographic coverage) and store 
size, and differentiation is stimulated by product range and mix (for example, own- 
label versus private brands, `value-added' products versus standard products), and by 
target customers (for example, local shops and convenience stores). In Figure 2.4, 
McGee (1987) argued that differentiation can also come through the image presented 
by newer and larger retail outlets at that time period (for example, the `style of 
trading' at Waitrose, Sainsbury, Tesco, and Kwik Save, as well as local majors such 
as Morrisons and Hillards (acquired by Tesco in 1987)). However, he gave Marks & 
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Spencer as a classic example of differentiation for its `value-added' food products 
range. 
Figure 2.4 UK GRI competitive positions 
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Cronshaw et al. (1994) proposed three interpretations of Porter's view on `stuck in the 
middle' as discussed above. They illustrated the different arguments proposed with 
reference to Sainsbury, UK's largest grocery retailer at that time. However, they 
support following both low cost and differentiation in achieving higher performance 
and market share. There are not many researches in the UK GRI which have studied 
the positioning of grocery retailers to link them with the performance differences in 
the industry. 
In order to determine what factors determine the market power and hence profit 
potential of individual firms in an industry, and how these relate to strategic choices, 
Porter (1980) associated these to three main factors, as follows: 
1. Common industry characteristics: Industry-wide elements of structure that 
determine the strength of the five competitive forces. 
2. Characteristics of strategic group: This includes the height of mobility barriers, 
bargaining power of the firm's strategic group, vulnerability of the firm's strategic 
group to substitute products and to rivalry from other groups. 
3. Firm's position within its strategic group: The degree of competition within the 
strategic group, the scale of firm relative to others in its group, costs of entry into 
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the group, and firm's ability to execute or implement its chosen strategy in an 
operational sense. 
Summary of section 2.3 
Porter's generic framework remained as a foundation for many researchers to develop 
their models. However, Kay (1993) argued that each individual firm is inherently 
different, and therefore dismissed the notion of generic strategies. Instead, firms 
develop distinctive capabilities in an attempt to achieve a competitive advantage. 
Moreover, this shift of emphasis away from analysing the characteristics of the firm's 
external environment, and towards examining each firm's unique attributes and 
strategies, mirrors the shift of emphasis away from structure and towards conduct 
which is implicit in much of the NIO literature. However, research in SM argued that 
if similar groups are identified in an industry, it is easier to understand the competitive 
dynamics rather than characterising each firm separately. Following this, the next 
section will review the literature related to SG. 
2.4 Theory of Strategic Groups 
`Strategic groups' has been a widely used concept in the SM literature for the last 
three decades. Although it was Hunt (1972) who coined the term, and Hunt (1972) 
and Newman (1978) who pioneered the research on SGs, theory of SGs perhaps 
achieved its greatest prominence when Porter (1979) developed the concept further 
and built an analytical framework around it. According to Porter, the notion of 
strategic positioning is related to higher performance by following a single generic 
strategy in an industry. Porter's generic framework has four strategic routes and a firm 
can achieve higher performance in the industry by following one of these routes. 
However, in relation to explaining why some firms are persistently more profitable 
than others and how this is related to their strategic postures, Porter (1980) extended 
the concept of structural analysis to explain differences in the performance of firms in 
the same industry. Porter (1980) proposed the idea of Strategic Group Analysis (SGA) 
to understand the performance differences among firms in the industry. He asserts, 
"The firm will be most profitable if it is in a favourable industry, a favourable 
strategic group within that industry, and has a strong position in its group" (1980, 
p. 144). 
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The essence of SG theory is that, within an industry, firms with similar asset 
configurations will pursue similar competitive strategies with similar performance 
results. Caves and Porter (1977) and Porter (1979) develop the theoretical framework 
to explain the performance differences across the industry, arguing that it offers an 
intermediate framework between looking at the industry as a whole and considering 
each firm separately. The SG literature subsequently focuses on three interrelated 
questions: How do SGs emerge? Do firms' performance depend on SGs? How do 
firms change SGs? (Bogner et al., 1998). 
In the SG literature, the dominant theme is on resolving the existence of SGs, and 
then linking this to performance variances across groups. However, recent studies 
focus on the evolutionary processes and involve the conditions under which SGs 
emerge and persist. This recent literature emphasises the ways in which firms change 
their asset structures, in other words, the ways in which mobility barriers change 
(Dranove et al., 1998; McGee et al., 1995; Carroll et al., 1994; Fiegenbaum and 
Thomas, 1993,1990; Reger and Huff, 1993; McGee and Segal-Horn, 1990; McGee 
and Thomas, 1986). In accordance with this line of research, the more recent studies 
have emphasised the use of longitudinal studies to understand the group dynamics and 
proposed to use SG in a supportive role of competitive analysis (for example, Leask 
and Parker, 2007; Short et al., 2007; Athanassopoulos, 2003; McNamara et al., 2003; 
Nair and Filer, 2003; Nair and Kotha, 2001). The following sections first set out the 
origins of SG theory and then look at the development in SM research for setting up 
the theoretical framework of SGs. 
2.4.1 Origin of Strategic Group Concept 
In the early 1970s, the concept of SG was developed from two separate viewpoints, 
one emanating from 10 as discussed in section 2.2.2, the other from the business 
policy discipline, now termed SM. The SG discipline argues that industry is not a 
homogeneous unit, but consists of one or more strategic groups. Each of them consists 
of one or more firms which conduct strategies with similar dimensions. The basic idea 
of the SG discipline is to find concepts which are applicable with similar analogies 
both in the analysis of industry structure and in the strategic groups (Barney, 2002). It 
also aims to improve the understanding of the strategy-performance connections of 
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the firms in the most relevant competitive environment (Gordon and Milne, 1999). In 
summary, three conditions form the basis on which the SG concept is built: 
1. Heterogeneity exists in firms' conduct and performance. Both 10 and SM call 
for analysis of these differences. 
2. Firms' strategic choices influence the industry structure and performance, so it 
is necessary to study the relationship among the three elements. 
3. An intermediate analysis unit is needed to conduct such studies. 
Hunt (1972) introduced the new grouping concept in order to understand better the 
connections between the competitive environment, strategic behaviour and 
performance of firms within the industry. He applied the 10 structural perspective in 
his household appliance industry research. However, the asymmetrical strategy results 
between firms did not support the arguments of the IO tradition. Some of the firms 
followed very different strategies compared with other firms in the same market. This 
inspired Hunt to classify the firms into homogeneous industries by their value-adding 
chain. This asymmetry results in the separation of firms into four distinct subgroups: 
full-line national manufacturers; part-line national manufacturers; private brand 
producers; and national retailers. Consequently, he introduced the definition `strategic 
groups (SGs)' and referred to firms which display similar conduct along key strategic 
dimensions and are different from firms outside the SG. However, Hunt's 
enlargement of 10 started the SG discipline research discussion (Thomas and Pollock, 
1999; Thomas and Venkatraman, 1988). 
The important theoretical framework in SG research was proposed by Caves and 
Porter (1977) and Porter (1979,1980). They deny the structural determinism of IO 
and place strategic decisions at the heart of resource allocation thinking. It was 
emphasised that firm performance differences are not determined by industry 
structural characteristics alone but, there could be substantial and sustained 
differences between firms as well. Caves and Porter (1977) suggest that firms in an 
industry often differ from one another in different strategic dimensions (for example, 
degree of vertical integration and the extent to which they advertise and `brand' their 
product), and thus an industry may consist of a group of firms, each group composed 
of firms which are quite similar to one another along with some structural dimensions. 
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However, researches have come up with significant evidence on the existence of 
certain systematic in intra-industry heterogeneity and effectively give the emerging 
field of SM an economic rationale (Thomas and Pollock, 1999). Porter (1980) argues 
that the SG is an analytical device designed to aid structural analysis, and is an 
intermediate frame of reference between looking at the industry as a whole and 
considering each firm separately. With these new concepts, the long-run profits can be 
seen to be determined by the strategic decision of firms as well as by structural market 
characteristics. Thus, the foundation is laid for an economic understanding of the 
heterogeneity between firms. Throughout the 1970s and most of the 1980s, research 
on SGs follow this economic vein. The most distinct definition of SGs comes from 
Porter (1980). According to Porter (1980, p. 129): 
`A strategic group is the group of firms in an industry following the same or a similar 
strategy along strategic dimensions'. 
A variety of refinements have been made to this fundamental definition. For example, 
Cool and Schendel (1987) arguing that the key dimensions discriminating between 
businesses and therefore forming the basis of SG, are those associated with scope and 
resources commitment decisions. Cool and Schendel (1987, p. 1106) define a SG as: 
`A set of firms competing within an industry on the basis of similar combinations of 
scope and resource commitments 
Thomas and Pollock (1999) have specified the definition of similar resource 
configurations as a precondition for pursuing similar strategies and gaining similar 
performance within the SG. The resource configuration creates protective barriers 
around the SGs. The strategic behaviour and performance of the members of a 
specific SG are very homogeneous compared to each other, and this heterogeneity 
prevails between the different SGs in the same industry. The industry may consist of 
several or only one SG. In these SGs, there may be one or several members. 
The SG discipline argues that behaviour of the firms influences the structure and 
performance of the industry totality and the strategy and the performance of each firm 
within the SG (Thomas and Pollack, 1999). Because the SG discipline turns the 
research focus more on the individual firms, it fills the conceptual strategy- 
performance shortage by explaining the intermediate space between the industry and 
the individual firms (McGee and Thomas, 1986; Porter, 1979; Caves and Porter, 
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1977). For example, Thomas and Venkatraman (1988) argue that the complete 
understanding of competition is possible only when the reciprocal links between the 
firm-level strategies and the strategic group-level structures and effects are covered. 
These SG effects may be the consequence, for example, of the interaction between 
managers in the different SGs. Porter (1979) even states that industry-wide inferences 
can not be made when SGs characterise competition. Figure 2.5 summarises the main 
differences between the 10 and the SG discipline with regard to their perspectives on 
the influences of strategy and performance of the firm. 
Figure 2.5 Strategy-performance effects differences in 10 and SG discipline 
Strategy-performance 
effects in 10 tradition 
K 31 
,4O 
0 0O 
0000 
wo (1) 
ýD 
00 
, 
Strategy-performance 
effects in SG discipline 
QIndustry boundary (' ", strategic group QIndividualfirm f--* Strategy-performance 
effects 
Source: Researcher's Interpretation 
The arrows in Figure 2.5 illustrate the industry, market and competition effects on 
both the strategy and the performance of the firm. IO argues that similar effects on the 
firm's strategy and performance are due to the competitive structure of the industry as 
a whole (the left box in Figure 2.5), which also means that all the firms in the industry 
compete with each other. The SG discipline states that the strategies of the 
homogeneous firms in the SGs also have an impact on the competitive performance of 
the whole industry and on the performance of the individual firms within the specific 
SGs (Porac et al., 1994). 
The arrows in the right box in Figure 2.5 illustrate that there exist important strategic 
interactions between SGs, which have effects on the strategies and the performance of 
the individual SGs. Dranove et al. (1998) showed examples of these relationships 
(such as prices, alliances, group level processes, and joint projects), which have 
effects on effectiveness and efficiency within the SGs. 
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The structure of SGs emerges from the strategies of the individual firms. Whenever a 
SG consists of several SG members, differences in resource allocation and 
performance may occur between them (McNamara et al., 2003; Cool and Schendel, 
1988). These also have direct effects on the rivalry and performance of the SG 
members, and indirectly through the behaviour of the SGs on the total industry. 
Due to market needs, competition, and the availability of resources, the individual 
firms develop their strategic behaviour, and may move from one SG to another. The 
number of SGs and the number of group members within the SGs may vary over time. 
Thus, the SG discipline also responds well to the challenges of the changing 
competitive structures and evolution within industries. The SG discipline states that 
the industry as a whole, the individual SGs, and the firms in the SGs all try to conduct 
strategies which have the most promising performance expectations. Thus, they 
protect themselves from outside competition by establishing isolating mechanisms, 
that is, `protective barriers' against competitors who are planning to enter the 
industry, or some of the SGs, or to imitate the strategies of the individual firm (Porter, 
1979). Following this, the next section reviews the concept of mobility barriers in the 
SG theory and its importance in the research on SG theory. 
2.4.2 From Entry Barriers to Mobility Barriers 
The concept of mobility barriers is inextricably linked to any discussion of SGs. 
However, the origins of mobility barriers have direct inferences from its predecessor: 
entry barriers. In traditional IO theory, firms in an industry are assumed to be alike in 
all economically important dimensions, except for size, and are supposed to be 
equally protected by entry barriers (Porter, 1979). It is proposed that barriers to entry 
are regarded as a necessary condition for the exercise of market power and major 
sources of entry barrier identified are economies of scale, product differentiation, 
switching cost, cost advantages, access to distribution channels, capital requirements, 
and government policy. 
Having analysed the impact of the existence of SGs on firms' strategic behaviour, 
Caves and Porter (1977) analyse the implications of the existence of SGs on entry and 
mobility of firms in an industry. Caves and Porter (1977) and Porter (1979) assert that 
entry barriers do not defend all firms in the industry equally and they are specific to 
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one particular group for the potential entrants. They also serve as barriers to mobility 
across groups into an industry. Thus, the concept of entry barriers is generalised as 
mobility barriers. Further, Porter (1980) argues that mobility barriers limit entry into 
the group by retarding imitation and provide barriers to shifting strategic position 
from one SG to another and have major, systematic consequences for the long-run 
profitability of member firms. Following this, the concept of mobility barriers is used 
to explain: (1) entry into an industry, (2) intergroup mobility, and (3) performance 
differences between SGs in an industry. According to the definition of Caves and 
Porter (1977, p. 246), mobility barriers are: "structural forces impeding firms from 
freely changing their competitive position". Figure 2.6 shows the relationships 
between these different barriers. 
Figure 2.6 Strategy-performance barriers In Industry 
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As shown in Figure 2.6, Porter (1980) proposes that after mapping SGs in the 
industry, the second step is to measure the height and composition of mobility barriers 
in it. However, McGee and Thomas (1986) argue that mobility barriers provide a 
much firmer basis for identifying groups than `strategies' which tend to be more 
loosely defined and thus to be considered before forming the SGs. McGee and 
Thomas (1986) describe mobility barriers as group-specific entry barriers which 
provide protection to group members and "represent for the group members an 
investment in a collective, sometimes intangible, capital assets whose benefits are 
shared between group members". They identify two essentials properties of mobility 
barriers. First, they are long-term investments in assets (sometimes intangible) costs 
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of which are irrecoverable. Second, they impede imitation as well as entry. Here, 
barriers could be expressed either as absolute costs of movement from one group to 
another (becoming vertically integrated, for example), or as the operating cost penalty 
relative to the incumbents which entrants must face. Table 2.1 summarises the three 
broad categories for mobility barriers (McGee and Thomas, 1986, p. 151) 
Table 2.1 Sources of mobility barriers 
Market-related Strategies Supply and cost characteristics Characteristics of firms 
Product line Economies of scale: Ownership 
User technologies - Production Organisation structure 
Market segmentation - Marketing Control systems 
Distribution channels - Administration Management skills 
Brand names Manufacturing process Boundaries of firms: 
Geographic coverage R&D capability - Diversification 
Selling systems Marketing and distribution system - Vertical Integration 
Firm size 
Relationship with influence groups 
Source: Adapted from McGee ana i nomas (i woo, p. ioi) 
Building on this, some researchers assert that mobility could also include assets such 
as brand name, loyal customer base, distribution channels or an automated factory, 
and skills such as efficient design capability (Mascarenhas, 1989a; Mascarenhas and 
Aaker, 1989b). However, it is argued that the origin of protective entry, exit and 
mobility barriers lies in the resources of the firms (Barney, 1991). The resource 
commitments, especially to durable, specialised, sticky resources, have an important 
role for the firm's performance, because new entrants have to pass through similar 
investment and implementation procedures, which the firms behind the protecting 
barriers have already done (Caves and Ghemawat, 1992; Cool and Sehendel, 1988). 
These will cause costs to rise above the barriers. The more an entering firm has to 
adapt to the strategies of the new industry or the new SG, the more it will incur 
switching costs. This is because of inevitable resources to be acquired, which actually 
define the scope of SG and the scope for firms (Porter, 1980). The switching costs are 
reasons why short-term losses appear to be associated with the change of SG 
(Dranove et al., 1998). Also, the exit from the industry or the SG is costly. 
The industry entry barriers stand for those cumulative resource allocation 
configurations created by the SGs, and the firms within an industry as a whole, by 
differentiating the industry from any other. The industry level barriers, however, 
include some blurring effects, which decrease the ability to identify the most relevant 
strategy-performance connections. This is because the entry of the industry 
newcomers will take place in some of the individual SGs inside the industry, and the 
-35- 
Literature Review 
firms trying to enter will encounter the strategic mobility barriers which have 
accumulated over time. 
The entry barriers do not protect the firms from the competitors inside the industry. 
The mobility barriers represent the allocation of resources which the members of the 
SGs have committed, and differentiate the SGs and their members from the other SGs 
in the industry (Dranove et al., 1998; Cool and Schendel, 1988). These intra-industry 
mobility barriers create specific performance possibilities by protecting the SG 
members from the competitors in other SGs (Makhija, 2003). They also reduce the 
attempts of the firms to change their SG, because of the investments expected in the 
new SG. Thus, industry evolution can be witnessed in the changes of the mobility 
barriers (Bogner et al., 1996; McGee et al., 1995; Bogner and Thomas, 1993; Caves 
and Ghemawat, 1992; Cool and Porter, 1977). 
As the industry level and entry barriers are an accumulation of `several competitive 
environments' of firms situated in several SGs, the mobility barriers as `borders' of 
SGs grow in importance in the explanation of strategy-performance connection. 
Through the mobility barriers, it is convenient for managers to evaluate strategy- 
performance possibilities. The mobility barriers also create better possibilities for 
measuring the relative strategic conduct of the firms in an industry on the business 
level. 
2.4.3 Strategic Groups and Industry Structure 
The structure of an industry refers to the set of characteristics which define the supply 
side of the market. Often, the terms `industry structure' and `market structure' are 
used interchangeably, with the latter containing some attributes on the demand side of 
the market. The main elements of market structure are: Number of sellers and buyers, 
Product differentiation, Barriers to entry, Cost structure, Vertical integration, and 
Conglomerateness (Scherer and Ross, 1990). 
Based on the theory of SG, Caves and Porter (1977) assert the importance of 
structural (strategic) differences among firms within an industry. They propose a 
theory of firms' behaviour in an oligopolistic industry characterised by the existence 
of groups' structures, although they only argue for the potential existence of a 
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relationship between SGs, mobility barriers and firms' performance. The persistent 
differences in profit rates among groups of an industry are explained through 
`intergroup mobility' (i. e. without mobility barriers, firms of the same industry would 
have the same rate of profitability). If differences exist in performance among firms of 
the same group, then difficulties arise in terms of the understanding of firms' strategic 
behaviour and the consequences for collusive behaviour within an industry. 
The development of SGs puts an end to the idea of one best strategy. It recognises that 
firms can successfully follow different strategies within a similar competitive 
environment. However, at the level of firms' strategies, the theory is a deterministic 
one. Performance is determined by the strategy a firm followed in the past, expressed 
in terms of asset endowments, rather than firms' behaviour. No specific factors at firm 
level influence profitability. The meaning of strategy used in SGs is characterised by 
underlying assumptions such as the existence of a direct relation between strategic 
decisions, implementation, and results. However, most of the researches carry out 
static analysis, implicitly assuming that at a given moment in time, the observed 
groups are conclusive evidence of its existence and stable elements of the industry's 
structure such as barriers to entry, the differentiation of products or concentration. 
Porter (1980) provided one of the most comprehensive frameworks for linking 
industry structure, SGs and inter-firm performance differences. In summary, he 
proposed a cascading approach: 
1. Overall Industry Performance 
The overall industry performance is determined by industry-wide characteristics 
which would include factors such as industry growth, the structure of supplier 
industry, etc., and by the configuration of SGs (the number and size of distribution). 
2. Strategic Group Performance 
The performance of a SG is determined by its strategic position relative to other SGs 
within the industry and by the degree of rivalry within the group. The strategic 
position is positively linked to the height of mobility barriers. 
3. Firm Performance 
The performance of a firm is determined by its SG membership, its position within 
the SG, which depends on its scale relative to other members, and by its ability to 
implement the strategy. 
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In spite of the apparent rationality of this process, it has received considerable 
criticism. It is not clear whether the SG configuration is considered as only one 
element in or as a substitute for industry structure. Although Porter used the SG 
structure as the proxy for industry structure in his analysis, he made no links between 
the two concepts in his book (1980). Furthermore, it is argued that strategic distance, 
the extent to which strategies diverge between different SGs, is not a separate 
variable. It can offer no more explanatory power because the formation of the SGs is 
based on the similarities and differences of firms' strategies. The number and size 
distribution of SGs already represent such strategic differences. 
Most recently, McGee (2003) highlights three important reasons for the existence of 
groups. First is the investments in distinctive assets and which are therefore risky 
investments in competitive advantage, and, firms may have quite different risk 
aversion postures. The second is the effect of corporate structure on the nature of 
strategic groupings. The third, more general reason, is that the historical development 
of an industry bestows differential advantages on firms depending on their timing of 
entry (first mover advantages versus follower advantages) and geographical allocation 
(country-specific advantages). However, regardless of the historical genesis of SGs, 
the essential characteristic is the similarity along key strategic dimensions. The 
patterns of similarity and the extent of variety in an industry will have consequences 
along three dimensions: the structure of the industry and its evolution over time, the 
nature of competition, and implications for relative performance of firms. McGee 
(2003) argues that a group perspective provides a focus on strategies and capabilities 
from which new strategies can evolve. SGA provides a more fundamental basis for 
assessing future strategic possibilities and the emergence of new industry boundaries. 
2.4.4 Clustering Criteria in Strategic Groups Research 
A prevailing consensus among researchers in the SG discipline is that firms in SGs 
are similar in their strategic behaviour and performance. Despite the many studies, the 
best way of clustering firms into SGs has not yet been provided. No final agreement 
has been reached as to how to define SGs in order to understand better the strategy- 
performance connections within the industries (Barney, 2002, p. 130; McGee et al., 
1995; McGee and Thomas, 1992). Thomas and Venkatraman (1988) presented several 
ways in which SGs have been identified in different industries. All of them result in 
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different SG structures and conclusions about the nature of the competitive 
environment, resource allocation and the performance possibilities of the firm. On the 
other hand, all of them also increase the understanding of the strategy-performance 
connections among the SGs and the firms within an industry. It is therefore reasonable 
to follow Thomas and Venkatraman (1988, p. 548), who suggest: "The power of any 
research study is not determined by a demonstration of a set of SGs, but rather 
through their interpretation in terms of the theory that guided the grouping exercise". 
There should be a relevant dimension for expecting such a grouping, which has, in 
practice, performance effects on the SG members. However, an additional 
classification approach would show that it is actually both the scope and the resources 
of the firm which create the basis for strategic grouping according to the previous SG 
research reports (Hatten and Schendel, 1977). 
1. Scope-based Strategic Groups 
The scope-based SG clustering classification shows how the SGs can be formed 
through the competitive environment of the firm. For example, Newman (1978) has 
used the vertical integration degree of the firms by geographic customer segment 
coverage in the US chemical process industries. Cool and Schendel (1988, p. 212) 
used the geographical coverage of their customers as criteria for grouping. Frazier and 
Howell (1983) have found SGs in the medical supply and equipment industry. The 
strategic grouping has been based on the location of the firms, on the needs of 
customer groups, and the availability of resources (Fiegenbaum and Thomas, 1990; 
Lewis and Thomas, 1990; Frazier and Howell, 1983). 
Gordon and Milne (1999) report that there are strategic groupings based on the 
professional ability of firms which serve and compete in specific market segments in 
the computer industry. They even argue that SGs should be defined so that the 
barriers of the SGs would mirror the structure of the scope target groups. Further, they 
argue that the SG discipline originates from a supply side construct, because firms try 
to satisfy the demand needs of the market segments. 
2. Resource-based Strategic Groups 
The resource-based SG classification emphasises the way in which the firms allocate 
their resources in the competitive environment to protect themselves from competition 
outside the SG. Harrigan (1980, p. 395) has discovered several resource-based barrier- 
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erecting activities, which may be used as criteria for SG clustering. She mentions 
factors such as advertising, capital intensity, production unit age, economies of scale 
and capacity requirements (Harrigan, 1985, p. 57). Oster (1982) has shown that 
advertising has sustained the SGs. Among the firms in PIMS data, Galbraith and 
Schendel (1983, p. 170-172) have discovered groups among the following types of 
strategy: low strategy intention committed, defending, growing, and specialised 
groups. Hawes and Crittenden (1984) have revealed SGs among supermarkets, and 
Lewis and Thomas (1990) have found SGs in the UK GRI. Dess and David (1984) 
define the SGs according to the intended Porter generic strategies in the paint product 
industries and argued that the size of the firm is not alone sufficient to explain the 
performance differences between SGs. The extent and the nature of diversification 
and vertical integration have been sources of strategic grouping in the insurance 
industry (for example, Fiegenbaum and Thomas, 1993; McGee and Thomas, 1986). 
Mehra (1998,1996) as well as Ruiz (1999) found SGs in the banking industry. 
3. Scope, Resource and Size-based Strategic Groups 
The strategic grouping results above show also that there exists a strong connection 
between the scope and the resources of the firm. That is why neither the scope nor the 
resource view alone is suitable to be used as the only SG clustering criterion. There 
exists, however, a solid ground for the SG clustering, which takes a holistic view. 
Because the protective barriers are consequences of the long-term resource 
commitments in the industry, in the SGs and in the firms, the size of the firms takes a 
crucial role as the most relevant grouping factor, which has also been proved in many 
strategy-performance studies. For example, Dobrev and Carroll (2003) report several 
strategies for the firm of absolute and relative size. These provide a powerful 
explanation of economic performance. The results show that the size of the firm, 
together with the right strategies, correlates well with the performance of the firm. It 
is argued that optimal strategy varies systematically along the absolute and relative 
size of a firm (Thomas and Pollock, 1999; Lewis and Thomas, 1990; Scherer and 
Ross, 1990; Porac et al., 1994; Cool, 1987; McGee and Thomas, 1986; Porter, 1979; 
Newman, 1978). 
Size is a proximal measure of a firm's resources and the resources are needed to 
implement strategies. Through resources, it is possible to construct and sustain 
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protective barriers, which enable the exploitation of a firm's potential. The size puts 
the resource allocation into specific frames, which may widen or constrain the future 
resource allocation opportunities of the firm such as the amount or costs of the 
financial resources. Moreover, the firm size is also connected to resources availability. 
It might be easier for big-sized firms to have access to some resources (see, for 
example, Dranove, et al., 1998; Tang and Thomas, 1992; Cool and Schendel, 1988). 
Thus, the size has an impact on the strategy and the performance expectations in the 
current SG or in the entry to a new SG. 
Using size as the clustering criterion also benefits managers, because they tend to use 
size as a reference point as they evaluate the exploitation and performance 
opportunities of the target markets. Managers can also benchmark the strategy 
selected and resources available against the competitors, because the similar sized 
companies tend to compete most intensely with each other (Thomas and Pollock, 
1999). Gordon and Milne (1999) argue that by using size as the clustering factor, the 
managers' subjective ad hoc clustering can be avoided. From the managerial point of 
view, the size of the firm as the clustering criterion is also useful in the interaction and 
co-operation between the SG members in the competition against other SGs or against 
the entries from external industries (Dranove et al., 1998; Caves and Porter, 1977). 
Summary of Section 2.4 
The present section reviewed origin and concepts of SG theory in the SM literature. It 
is noted that strategy, environment and performance remain a focus of research. 
Nevertheless, researchers have proposed different frameworks, which emphasise 
alternative reasons for performance differences in the industry. Porter introduced SG 
as a leading framework to find an intermediate level between industry and firm 
affecting performance. However, the SG theory faced criticisms on its narrow focus, 
which found similar routes to its predecessor in the SCP paradigm. The next section 
will investigate Porter's theory of firms' profitability to understand performance 
differences in the industry. 
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2.5 Porter's Theory of Firms' Profitability 
The main objective of Porter's paper in 1979 was the analysis of the determinants of 
firms' profitability. He proposes that companies' profits rest on the structure within 
industries, as well as on industrywide traits of the market structure. In his paper, 
Porter partially abandons the hypothesis of a pure relation between SGs and 
performance to develop a contingency theory of firms' performance. He argues that 
industrywide traits (such as industry growth and the structure of buying industries) 
influence the profits of all firms in the industry, and hence firms' profitability. In this 
context, however, the height of mobility barriers of a particular SG determines a 
firm's potential profitability. 
Structural characteristics defining SG membership is only one of the factors 
potentially influencing firms' profitability. Other relevant factors are rivalry existing 
among and within groups, other groups' characteristics, and firms' specific 
characteristics. Having already addressed the relationship between mobility barriers 
and SGs, the following subsections will analyse the other elements which Porter 
argues influences firms' profitability. 
2.5.1 Oligopolistic Rivalry and Firms' Performance 
Divergent strategies reduce the ability of oligopolists to co-ordinate their actions 
tacitly because firms with different strategies have different preferences about market 
prices, rates of new product introduction, and so forth. Porter questions whether all 
SGs are equally powerful in influencing industry rivalry or if changes in the make-up 
of SGs affect the outcome. Porter (1979) argues that the pattern intensity of inter- 
group competition and the consequences for profitability in the industry depend on 
three factors: 
1. Number and size distribution of groups: Other things held constant, the more 
numerous and more equal in size the SGs, the higher the rivalry. On the other hand, if 
one SG constitutes a small portion of an industry while another is a very large portion, 
then strategic asymmetry is likely to have lesser impact on rivalry, since the power of 
the small group to influence the large group is probably low. 
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2. Strategic distance between groups: This refers to the degree to which strategies in 
different groups differ in terms of the key strategic decision variables. The greater this 
distance, the more difficult tacit coordination becomes and the more vigorous the 
rivalry will be in the industry. 
3. Market interdependence between groups: Diversity of strategies increases 
rivalry between groups the most, where market interdependence is high. However, 
those SGs possessing high mobility barriers are relatively more insulated from rivalry. 
On the other hand, when SGs are targeting very different segments, their effect on 
each other is less severe. 
These factors interact to determine the pattern of intergroup rivalry in the industry as a 
whole (Porter, 1979, p. 218). However, each factor is complex in its characteristics and 
can present a variety of values. It is possible to have a few large SGs or many small 
ones. Consequently, the impact of intergroup rivalry on a particular SG depends on a 
complex combination of elements. 
2.5.2 Strategic Groups' Factors Influencing Profitability 
Profits may be differentially affected across SGs, i. e., group membership may be 
associated with firm performance for the following reasons: 
1. Differences in intragroup competition: Firms within a SG may generate above- 
normal returns if the group characteristics prevent the emergence of perfect 
competition within it. In other words, some groups resemble oligopolies and are able 
to generate superior performance firms (Newman, 1978). Factors affecting 
oligopolistic coordination may include the number and size of firms within a group 
and their shared history (Porter, 1980). For example, a small number of firms in a 
group may recognise their mutual interdependence and be able to achieve tacit 
coordination and avoid excessive competition in product and factor markets, enabling 
members to generate above normal rents. 
2. Asymmetrical impact of intergroup competition: Intergroup competition in an 
industry depends upon the extent of market interdependence, number of groups, and 
industry growth, among other factors (Porter, 1980). Excessive intergroup 
competition can reduce any above-normal profits that a firm could generate because 
of its unique strategies or intragroup factors discussed above, and asymmetries in 
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intergroup rivalry can also cause performance differences. Asymmetries can exist 
when different groups possess different cost structures, diversification, or market 
power (Bogner et al., 1996; Nayyar, 1989). 
3. Differences in bargaining power: Differences in the bargaining power that the 
groups have vis-a-vis their customers and suppliers can also generate differences in 
profitability (Porter, 1980). This is especially true when factor or product markets are 
partitioned or do not completely overlap. Under such conditions, groups within an 
industry may face different sets of suppliers and customers. The size of suppliers or 
customers, concentration, availability of substitutes, differentiation, and switching 
costs would influence the bargaining powers group members have in product or factor 
markets (Porter, 1980). Differences in bargaining power among group members can 
create differences in rents generated by members in different groups (Dranove et al., 
1998). 
4. Threat of substitutes: SGs may also face differing levels of exposure to 
competition from substitute products if they are focusing on different parts of the 
product line, serving different customers, operating at different levels of quality or 
technological sophistication, have different cost positions, and so on. Such differences 
make them more or less vulnerable to substitutes, even though the SGs are all in the 
same industry. Therefore, the relative position of each group vis-a-vis substitute 
products could affect the group members' performance (Porter, 1980). 
5. Presence of mobility barriers: Performance differences that emerge because of 
asymmetries in intra- or inter-group competition, or bargaining power in factor and 
product markets, may disappear unless mobility barriers among groups sustain them. 
Mobility barriers are factors which deter or inhibit the movement of a firm from one 
SG to another (McGee and Thomas, 1986; Porter, 1980; Caves and Porter, 1977). 
These barriers prevent firms moving from low-performing to high-performing groups 
and sustain performance differences among groups. In the absence of mobility 
barriers, firms from low-performing could easily move to high-performing groups, 
increase intra-group competition, and reduce the profitability of group members. 
Traditionally, mobility barriers have been thought of in terms of firm-specific sunk 
investments (such as reputation for high quality), common to group members (e. g., 
the group of high-quality producers), which isolate the group and differentiate it from 
others in the industry (McGee and Thomas, 1986; Oster, 1982). This view is 
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consistent with the `NEIO' (New Economics of Industrial Organisation) perspective 
and emphasises strategic development of entry barriers (Caves and Porter, 1979). 
Traditional views of IO suggest that entry conditions determine the extent to which 
incumbent firms need to fear competition from potential entrants - competition from 
outside the market. The more costly it is to enter a market, the greater the profit that 
incumbents will be able to take without inducing entry. Sunk investments of this sort 
inhibit entry in two ways. Firstly, they impose a cost asymmetry between potential 
entrants and group members (Stigler, 1964). Secondly, they inhibit strategic 
repositioning and exit from the group by members. Potential entrants know they 
cannot dislodge group members and may also face a real treat of retaliatory strategic 
response. 
Dranove et al., (1998) theoretically propose that in stable industry environments, 
firm-specific but common sunk investments can shield a group from competitive 
forces outside the group over long periods of time, preserving a group's competitive 
advantages. In highly dynamic environments, effective mobility barriers are more 
likely to take the form of a series of temporary barriers which shield the group from 
imitation by outsiders (D'Aveni, 1994). 
2.5.3 Firms' Specific Factors Influencing their Profitability 
This analysis of intra-group profitability, discussed above, is directly analogous to 
intra-industry profitability analysis. According to Porter (1980, pp. 142-143), a firm's 
profitability is determined by (1) industry-wide structural characteristics over time, (2) 
inter-group characteristics, and (3) intra-group characteristics, notably the relative 
standing of the firm in its group, including its historical point (and hence cost) of 
entry and its operational ability to implement its versions of the common group 
strategy. As highlighted by Porter, the characteristics specific to firms that influence 
their profitability are: 
1. Differences in firms' scale within the SG: Although firms within the same SG are 
likely to be similar in the scale of their operations, differences may exist and may 
work to the disadvantage of smaller firms in the group where there are aspects of the 
strategy, subject to economies of scale. 
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2. Differences in cost of mobility into a SG: If there are absolute cost advantages of 
being early in establishing brand names, locating raw materials, etc., a later entrant to 
a specific strategic group may face some disadvantages with respect to established 
firms. Timing is the case of a factor which may impact on profit differences. This may 
also be the case if an established firm also possesses assets from its operations in 
other industries which could be jointly utilised. 
3. Ability of firm to execute or implement its strategy in an operational sense: 
Some firms may be superior in their ability to organise and manage operations, 
develop creative advertising themes, make technological breakthroughs with given 
inputs of resources, and the like. While these are not structural advantages of the sort 
created by mobility barriers, they may be relatively stable advantages if the market for 
managers, scientists, and creative personnel is imperfect (Porter, 1979, p. 219). Those 
firms in a group with superior abilities to execute strategies will be more profitable 
than other firms in the same group. 
Porter's (1979) paper represents a significant departure from the underlying 
assumptions about the relationship between SGs and profitability presented in the 
1977 paper. In a simplistic way, the SGs model of firms' performance (see Figure 2.7) 
becomes the following: 
Figure 2.7 Porter's (1979) model of firms' performance 
Industry Structure 
Strategic Group Characteristics 10 Performance 
Firm-Specific Characteristics 
Source: Researcher's Interpretation 
Porter (1980) asserts that by occupying an intermediate level of analysis between 
firms and industry, SGs are helpful for identifying issues about an organisation's 
competitive position. Porter (1980) proposes the theoretical framework of SGA to 
answer the frequent questions raised by management: Who are the direct competitors? 
What are the distinctive competitive forces? What are the distinctive competitive 
assets that lead to sustainable competitive advantages? 
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Porter (1980) proposes that the key to address these questions lies in understanding 
the structure of industry and the process of competition. On this line, researchers find 
support for industry evolution studies to address the above questions and emphasise 
that the ways in which firms change their assets structures is the key to understand 
industry evolution (Dranove et al., 1998; McGee et al. 1995; Carroll et al., 1994; 
Fiegenbaum and Thomas, 1993,1990; Reger and Huff, 1993; McGee and Segal- 
Horn, 1990; McGee and Thomas, 1986). In other words, the way in which mobility 
barriers change and redefine the SGs can enable predictions about future industry 
evolution. 
Whilst results to date have been mixed, a meta-analysis of this research stream found 
evidence of performance differences across SGs (Ketchen et al., 1997), and recent 
research, using arguably better ways of creating SGs, reported performance 
differences across SGs (Nair and Kotha, 2001; Ferguson et al., 2000). 
Despite the fact that most research focuses on performance differences across SGs, a 
few studies examine performance differences between firms within the same group 
(Lawless et al., 1989; Cool and Sehendel, 1988). Framed in terms of the emerging 
resources-based view of the firm, these studies find that firm performance varies 
significantly within SGs, in marked contrast to the earlier 10 tradition (Caves and 
Porter, 1977). More recently, in an empirical study, McNamara et al. (2003) examine 
the performance implications of competitive positioning, not just among, but, also 
within the groups. They find the great majority of variation in firm performance to be 
the result of firm differences among groups as opposed to systematic differences 
across groups. Further, they find that positioning within the group structure has 
important performance implications. 
Dranove et al. (1998) analyse the impact of group membership on firm behaviour to 
resolve the elusive link between SGs and firm performance. They argue that while 
mobility barriers serve a critical role in limiting entry to a group and enhancing 
strategic interactions among members, they do not have a direct, group-level effect on 
outcomes, whereas the real key to group-level effects is strategic interaction. They 
assert that SG provides the context within which strategic interactions among firms 
occur, and thereby impacts on firm performance. Following this, Nair and Kotha 
(2001) find that both the firm-level variables and group membership have significant 
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effects on firm performance. However, the relative importance of within-group and 
across-group effects on firm performance remains an open question. 
Summary of Section 2.5 
Of all the researches on the SGs, Porter is perhaps the most significant contributor in 
theoretical development. Moreover, Porter's framework to attain higher profitability 
in an industry laid a foundation for later studies. It contributed heavily to earlier 
theoretical developments to find an intermediate level affecting performance. 
Although Porter's assertions mostly depend on SCP backgrounds, his contribution in 
the development of SM literature cannot be ignored. However, it should be pointed 
out that Porter's theory was, to a large extent, based on his conjecture, and has not 
been substantiated or validated by empirical research, or where provided, empirical 
results have not been fully conclusive. 
2.6 Relevant Competitive Environment Context of Firms 
The reviewed concepts of strategy show the multilevel nature of the strategy of the 
firm. Although the IO tradition argues that an industry as a whole defines the 
performance potential of a firm, many findings show that industry is not the only 
determinative entity. However, the enlargement of IO, that is the SG discipline, shows 
that an industry consists of one or several SGs with a varying number of member 
firms and varying modes of strategic behaviour and performance between these SGs. 
The firms in the same SG are rather homogeneous in terms of their competitive 
environment, resources, main strategic behaviour and performance patterns. Clearly, 
these perspectives have strong influence on the behaviour and performance of the 
group members and, vice versa, the individual firms have effects on the SG. 
Heterogeneity in these respects prevails between the different individual SGs. Thus, 
they form an intermediate level between the whole industry and the individual firms, 
and hence the SG forms the most relevant scope and resource context of the firm. It is 
obvious that valuable strategy and performance information is lost, if the most 
significant SGs are summarised on the industry level. 
The conceptual strategy frames of the SGs are in the entry, exit and mobility barriers, 
which accumulate the strategy results of the firms belonging to SGs inside the 
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industry. On the other hand, when entering, acting in and leaving the industry, firms 
confront these barriers as they adjust the business scope among the potential 
exploiting possibilities with their resources. On the other hand, entry and mobility 
barriers protect the SGs against competition coming from outside the industry and the 
individual SG members against competition coming from the other SGs within the 
industry. 
There have been various attempts to define the SG comprehensively. In some studies, 
the criteria are based on the scope of the market served and in some studies on the 
resource allocation. Some of the studies have used several variables, while others 
have used only one variable as the clustering criterion. However, the size of the firm, 
as the surrogate of total resources, is proved to be the most relevant criterion for 
clustering firms into SGs. The size of the firm is actually also the source of 
performance potential in the scope of the selected market. Thus, the size of the firm 
serves as the most useful theoretical and practical basis for identifying SGs within 
industry. 
The statements of the SG discipline are also convenient decision tools for managers in 
their management tasks. This viewpoint is of a special importance, because it is the 
managers who actually evaluate the competitive environment and attempt to 
outperform their resource allocation according to their personal cognitive mental 
models. It is easier for managers to adopt a reference point from the SG than from the 
whole industry with the natures of several scope and resource viewpoints. Thus, the 
statements of BP, along with the argument for the managers' central role as decision 
makers, are applicable in the concept of the SG discipline. All these arguments are 
strongly in favour of clustering industry into SGs, when the performance of firms is 
explained by the strategies followed. 
2.7 Strategic Group Dynamism 
In recent times, group dynamics emerge as an important research stream in the 
literature exploring the dynamic characteristics of SGs. Oster (1982) and Mascarenhas 
(1989a) identified the need for developing the SG theory in a more dynamic context 
rather than just looking at the performance effects. The early 1990s in SG research 
heavily emphasised the development of SG dynamism to understand the complex 
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nature of industries. Researchers focused on addressing the theoretical questions of 
how these groups emerge in industries and the potential causes underlying future SG 
shifts (i. e., group formation and change). 
Porter (1980, pp. 150-151) identifies different implications of the strategic group 
analysis in finding out the strategic opportunities in the industry and how these 
opportunities can shape the future of industry. Porter identifies four main 
opportunities: 
1. create a new strategic group; 
2. shift to a more favourable situated strategic group; 
3. strengthen the structural position of the existing group or the firm's position 
in the group; 
4. shift to a new group and strengthen that group's structural position. 
The following subsections highlight the development of SG theory to understand the 
industry dynamics. The empirical research on SGs carried out in the early 1990s 
emphasised the role of SG theory on understanding the industry dynamics and the 
predictive validity of longitudinal studies considering the SG evolution. Moreover, 
cognitive community emphasises the role of SG in understanding the competitive 
dynamics in the industry from the managers' perspective. In the present decade, 
research in SG theory has advanced towards better formulation of group structures, 
better understanding of competitive dynamics, and including groups as one of the 
levels in multilevel performance studies. Research including SG theory in the present 
decade is looking towards applicability of SGs, rather in finding the origin of 
performance differences as proposed in Porter's (1979) original framework. 
2.7.1 Choice of Strategic Dimensions 
As discussed in section 2.4.4, the choice of variables used to identify group 
membership vary widely. Hunt (1972) determines SGs on a product line basis, degree 
of product diversification, differences in product differentiation, and extent of vertical 
integration. Caves and Porter (1977) proceed by using the `relative size of a firm in its 
industry as a proxy for its SG membership', dividing firms in each industry into two 
categories defined as industry leaders and followers. He argues that the leader group 
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should encompass those SGs in the industry which are characterised by strategies 
potentially achieving economies of scale in production technology, vertical 
integration, captive distribution, in-house repair and service facilities, and national 
advertising, if these economies exist in the industry. It should also encompass SGs 
with broad product lines and large sales forces. The follower group is likely to 
encompass SGs composed of firms following specialist or narrow-line strategies, 
regional strategies and non-integrated strategies (Porter, 1979, pp. 220-221). 
As highlighted in section 2.4.4, the later research emphasises using variables which 
define scope and resource commitments of an industry (Fiegenbaum and Thomas, 
1990; Lewis and Thomas, 1990; Cool and Schendel, 1988). However, the most 
common method for identifying SGs in an industry is through cluster analysis of 
archival financial information. Dess and Davis (1984) appear to have been the first to 
use perceptual data in identifying SGs within an industry. Industry experts were 
interviewed to identify the important strategic dimensions affecting competition. 
Following this, other researchers demonstrated the uses of managerial cognitions and 
perceptions of industry structure to develop SGs (McNamara et al., 2003; Porac et al., 
1995,1994; Porac and Thomas, 1990; Reger and Huff, 1993). In the most recent 
developments in SG formulations, Athanassopoulos (2003) has proposed the use of 
relative efficiency measures to identify the groups across the industry under analysis. 
He argues for forming better groups by employing this method and also in linking the 
SG theory to the performance differences across the industry. 
2.7.2 Reference Point Theory 
Oster (1982) and Mascarenhas (1989a) are the pioneering works in studying the group 
dynamics in SGA. The latter's framework of group formation and changes suggests 
that an initial strategy change by some firms in a group can result in different 
outcomes: a change in group strategy, a change in group membership, or a change in 
group numbers. Mascarenhas and Aaker (1989b) found empirical support for McGee 
and Thomas (1986) and assert that SG ideas could play a major role in exploring 
industry dynamics in terms of structure changes in competitive conditions, and 
ensuing changes in competitive conditions by assessing both prior changes in asset 
structures and key competences of firms. 
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In dynamic analyses of the industries, Mascarenhas (1989a), Fiegenbaum et al. (1987) 
and Oster (1982) find a low level of firm movement across SGs over time. These low 
levels of firm movements were associated with the high mobility barriers in industry. 
Subsequent to this, Carroll et al. (1994) in an empirical analysis of UK grocery 
retailers analysed mobility dynamics and developed a method to identify the location 
and severity of mobility barriers. They argue that it is difficult to determine the poor 
performance of an entrant due to impact of the mobility barriers or simply differences 
in competence. The former is relatively short term and the latter is long term. Here a 
method is developed in which the positioning and competence effects could be 
controlled to find the true level of the mobility effect on performance. The height of 
mobility barriers restricts the movement of group members across the groups and, 
possibly, the movement in the group itself. The idea of mobility barrier extends to 
mobility aids; the movements along a certain pathway are associated with deviation in 
performance and these deviations can be negative or positive. Thus, the movements in 
the industry display a facilitating pathway that leads to a profitable niche and an 
inhibiting pathway which slows down the performance. 
Competitive dynamics are very closely linked to the intensity of mobility barriers in 
industry (Carroll et al., 1994). Later researchers support the implementation of SGA 
in studying the competitive dynamics of industries and groups (McGee et al., 1995; 
Fiegenbaum and Thomas, 1994; Reger and Huff, 1993). Group dynamics also link to 
the study of competitive rivalry in the industry. Porter (1979) observes that 
competitive interaction among firms is likely to be influenced by membership in a 
SG, `Firms within a SG resemble one another and are likely to respond in the same 
way to disturbances, to recognize their mutual dependence quite closely, and to be 
able to anticipate each other's reaction quite accurately' (1979, p. 215). Following 
this, researches examine how SG membership frames the competitive interaction 
among firms (e. g., Smith et al., 1997; Fiegenbaum and Thomas, 1994; Cool and 
Dierickx, 1993; Reger and Huff, 1993). For instance, Cool and Dierickx (1993) 
identify the presence of rivalry among members within and between SGs. 
Based on firm movements and rivalry among group members and within SGs, 
Fiegenbaum and Thomas (1995) proposed `Reference point theory', they argue that 
membership in a group provides a referent function whereby members constantly 
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evaluate themselves with respect to their group's norms. In this sense, SGs have been 
proposed as reference groups of industry firms. Following this, Smith et al. (1997) 
argue competitive responses could not be predicted by SG membership, but find it is a 
predictor of the manner by which firms compete with one another or the frequency 
with which they undertake competitive actions, cut prices, instigate warfare and 
imitate rivals. Most recently, Panagiotou (2007) found that managers of firms in a 
same SG considered their group as a reference point for decision making. 
Athanassopoulos (2003) advanced the properties of these reference groups from being 
based on firm averages to being used as facets of the production function that 
describes the operations of firms within the same industry. The empirical research is 
mainly quantitative-based in the SG research. However, the contribution from 
cognitive researchers in SG theory cannot be overlooked and the next section reviews 
the researches in this context. 
2.7.3 Cognitive Communities and Competitive Groups 
SGs reflect asset choices and investments made by firms. The majority of research is 
based on the outcome of these investment decisions, these being naturally subject to 
observation and measurement. However, outcomes are not necessarily the same as 
intentions, whether because of mistakes in translating intent into action, changes in 
the environment, or competitor behaviour. Thus, SG observation might be an 
imperfect measure of strategic positioning as originally intended by firms. This 
observation leads to the notion of how `management cognitions' regarding the 
composition and capabilities of firms may be used to identify groups of like-minded 
firms, or `cognitive communities' (Thomas et al., 1987). 
Research on cognitive communities is developed by researchers' interest in how 
management of different firms perceive the competitive environment and act on the 
basis of its perception. The argument is that there is a difference between what has 
traditionally been defined as an objective environment and what top management 
perceives. Top management takes decisions on the basis of how it perceives the 
environment, and the way it sees that activities of the firms and its competitors might 
have tangible effects on strategy reformulation and subsequent industry structure. 
Examining cognitive groups within the Scottish knitwear industry, Porac et al. (1994) 
introduced the idea of `Competitive groups as groups of firms whose managers 
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perceive each other as rivals'. At a cognitive level, business competition must be 
analysed in terms of the mental models of decision-makers and how such mental 
models lead to a particular interpretation of the competitive milieu (Porac et al., 1994, 
pp. 119-122). 
Competitive groups are seen as distinct from SGs and are made up of firms which 
compete in the same market segments and offer direct substitutes for one another. In 
consequence, the fortunes of one firm directly impacts upon other members of the 
same competitive group. However, Thomas and Carroll (1994) argue that two 
definitions of cognitive communities can be identified. A weak definition limits the 
analysis to similarity of cognitive community. It is argued that individuals sharing 
similar beliefs about a given transaction will be more likely to interact among 
themselves; furthermore, they may influence each other through the diffusion of 
information. A strong definition requires further active interactions, mutual influence, 
and evidence of collective efforts. These are also called cognitive oligopolies (Porac et 
al., 1994) to indicate the importance of interaction between firms. 
Porac et al. (1994) examine the relevance of managerial cognition for SGA. They 
indicate that industry participants share perceptions about strategic commonalities 
among firms, and that participants cluster competitors in subtle ways which do not 
reflect in existing research on SGs. They also argue that decision-makers' perceptions 
and cognitions are phenomena that can be expected to influence industry evolution. 
Following this, Bogner and Thomas (1993) and Reger and Huff (1993) propose that to 
provide an aid to decision-making, it is necessary to examine managerial perceptions 
and how they influence strategy formulation. 
However, there are a number of problems with cognitive research (Reger and Huff, 
1993). The existence and persistence of mental maps might lead individuals to 
overlook the contradictory data. They may not, therefore, reflect evidence from a 
changing world. Cognitive structures are based on incomplete knowledge and, 
according to Schwenk (1984), even' the simplest inferences are frequently biased. 
Weick (1995) also argues that there is little understanding of how cognitive structures 
develop. 
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2.7.4 Multilevel Performance Analysis 
Most recently, Short et al. (2007) have suggested that integrating SG as one of the 
levels in multilevel performance analysis can enrich the competitive analysis of an 
industry. However, Dranove et al. (1998) proposed the initial theoretical framework 
in SG theory in the broader use of SGs in competitive analysis. The authors suggest 
that two conditions must coexist for SGs to cause a constant performance difference. 
An effective mobility barrier must be in place to prevent entry or imitation by outside 
competition, and a group level effect must occur as the result of within group strategic 
interactions. These group interactions change the way firms compete and may take the 
form of market power effects, such as price fixing. 
Dranove et al. (1998) argue that group membership is strongly associated with firm 
performance after controlling environmental and firm-effects. Following this, Nair 
and Kotha (2001) assert that adopting sophisticated statistical tools in group formation 
(e. g. multivariate analysis) could control firm and environment effects and allow them 
to find support linking firm performance with SGs. However, Nair and Filer (2003) 
proposed to use cointegration analyses to examine the long-run competitive 
interaction among group members. They also proposed to use cointegration analyses 
in the study of competitive dynamics among firms. In accordance with this, Short et 
al. (2007) analysed empirically SG effect on performance by using SGs among the 
multilevel drivers, which included firm and industry level effects. 
Summary of section 2.7 
This section provided recent development in the SG theory. As highlighted, the 
researchers in the 1990s and the present decade have shifted their focus from finding 
origins of performance difference in SGA. Researchers have emphasised using SG as 
a tool in understanding competitive dynamics in the industry under analysis. To 
summarise, SG theory development has focused on assisting performance analysis 
rather finding reasons of performance differences. 
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2.8 Grocery Retailers and Strategic Group Analysis 
This section will summarise the researches used SG theory in analysing competition 
in the UK GRI. However, there are not many studies involving the SG concept in 
industry analysis. The following section will review the research based on different 
applications of SG theory in the UK GRI. 
2.8.1 Group Dynamics and Grocery Retailers 
Carroll et al. (1994) proposed a method to measure the heights of mobility barriers in 
analysing the movements of the UK grocery retailers in the industry. They overcome 
the limitations of MOBIUS proposed by Sudharshan et al. (1991). They propose the 
application of canonical correlation to measure the heights of mobility barriers. They 
associate the movements of firms with two concepts, i. e., first, the `facilitating 
pathways' which aid firms in moving to a more profitable position, and second, the 
`inhibiting pathway' which depresses performance. 
Carroll et al. (1994) find that firms with more total floor space have a larger share of 
the market (i. e., higher total sales). Further, multiples continue to add new stores, thus 
increasing their total floor space without significantly affecting the average sales per 
square foot. Thus, they concluded that it does not seem to be a mobility barriers, 
rather it is a mobility aid, i. e., a facilitating pathway. Another facilitating pathway 
found is the gearing, i. e., the firms which increase their gearing over the last year have 
higher sales then expected. This suggests that the firms using gearing to fuel growth 
have an advantage over firms which acquired their debt earlier. In accordance with 
this, the present research can identify the factors that have been important to the 
growth of retailers over the long period of time and the factors which will remain 
important to the retailers in future growth. 
2.8.2 Group Performance and Grocery Retailers 
Carroll et al. (1992), Lewis and Thomas (1990) and, most recently, Athanassopoulos 
(2003) analysed the effect of SG membership on the performance in the UK GRI. The 
Lewis and Thomas (1990) findings provide limited support for the proposition that 
performance exists across SGs, and that SGs are constructs which have predictive 
-56- 
Literature Review 
validity in understanding performance consequences and their relationship to industry. 
However, they concluded that SGs are useful constructs for studying industry 
structure and competitive strategy. They also identified the need for a longitudinal 
study. The study from Carroll et al. (1992) is the replication of Lewis and Thomas 
(1990). Both these studies find stable groups in the industry and recognised the need 
of an analysis over a long time period. Carroll et al. (1992) also highlight some 
benefits of SGA for the practitioners. For example, (1) strategists can focus on the 
groups most relevant to their own company, (2) SGA may facilitate the identification 
of key factors for success in the industry, (3) the strength and character of competitive 
rivalry can be assessed, and (4) niches and opportunities for long-run competitive 
advantage can be identified. 
In a recent study, Athanassopoulos (2003) analyses SG effects on the grocery retailers 
by employing frontier and benchmarking tools. He uses data envelopment analysis for 
the formation of group and finds three stable SGs over the sample time period. He 
asserts that the use of relative efficiency helps in defining more meaningful groups. 
Though he has also used strategic variable factors in forming groups, he has identified 
the performance differences both between, and within, the SGs. However, he also 
identified the need for a longitudinal study in the UK GRI to analyse the evolution of 
SGs and to predict the important strategic dimensions for the future. 
2.9 Conclusion 
Attempting to answer questions `with whom, and how, do firms compete? ' is the 
centre of much strategy research over the last 25 years. However, to answer these 
questions, researchers have opted for two broad notions: one emphasises the industry 
effect on the performance, and the other, firm effect. The SGA tries to form a bridge 
between these two lines of thinking. Within most industries or sectors there will be 
many different organisations with different characteristics and competing on different 
bases. So there is a need to understand some intermediate `layer' between industry 
and individual organisation. The concept of SGs can help to understand this 
intermediate layer. Researchers argue that SGs occupy an intermediate level of 
analysis between firms and industry and are helpful in identifying issues about an 
organisation's competitive position. 
-57- 
Literature Review 
The existing literature reviewed identifies a gap that, despite the extensive research on 
SGs, there are few studies focusing on the evolutionary processes and group 
dynamism which involve the conditions under which SGs emerge and persist. 
Similarly, there are studies on the UK GRI which have employed SGA to look at 
different strategic issues in the industry but there is an absence of a longitudinal study 
examining the overall development and growth of retailers. This chapter has carried 
this argument throughout the sections and identified the persistent need for a 
longitudinal study from both a theoretical and a practical approach. Thus, a 
longitudinal study is proposed to present a novel development of the UK GRI over the 
last two decades and predict the future industry structure on the basis of historical 
development of the industry. 
In accordance with the above issues and gaps found in the literature, this research 
focuses on studying the evolution of the UK GRI over the last two decades and 
attempts to predict the profitable niches and strategic variables in the industry for the 
near future. The research intends to shed light on the predictive validity of SGA and 
the importance of structural analysis of the industry to measure performance variables 
among firms. Drawing on this literature, the next chapter focuses on presenting the 
overall development of the UK GRI in the last two decades. 
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CHAPTER 3 
UK Grocery Retailing Industry 
3.1 Introduction 
This chapter presents an overview of the UK grocery retailing industry (GRI). In 
accordance with this, it aims to provide background and context for analysing the 
competition and performance in this sector. However, in line with the theoretical 
background proposed in the previous chapter, the focus remains on analysing theories 
of market structure and their effect on performance analysis. It includes analysing the 
effect of strategic groups (SGs) on performance in the UK GRI. 
Retailing is one of the major economic sectors of the UK economy, with retail sales of 
£246 billion (bn) at the end of 2004 (IGD, 2005). Sales of £120 bn through UK 
grocery outlets represent almost half of total retail sales. Gross Value Added (GVA 
measures the difference between a sector's sales and the value of its purchased inputs, 
estimates in current prices) of the food and drink retailing sector was measured as 
£20.1 bn in 2004, or 2% of total UK Gross Value Added (IGD, 2005). This was 
slightly less than the food and drink manufacturing sector (£21.3 bn) and the non- 
residential catering sector (£21.8 bn) but significantly larger than the food and drink 
wholesaling sector (£7.5 bn). GVA of the food chain (beyond the farm gate) totalled 
£70.6 bn in 2004. Moreover, employment in food and drink retailing exceeded 1.2 
million in December 2005 - almost 5% of UK employees. 
At a simple level, for the majority of consumer goods and services, it provides the 
link between production and consumption. Retailing is a dynamic and innovative 
sector undergoing constant change. However, within the sector, there is a scale 
polarisation at both the business and the store level. The leading retailers are huge, 
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multinational businesses which dominate the sector. They operate a range of stores 
from major hypermarkets and supercentres through to small convenience stores. This 
especially applies to grocery retailing which has dominated UK's retail growth in the 
recent decades. Retailing is also significant in its social dimension as well. Whilst 
economically retailing bridges production and consumption, in social terms it affects 
most of the population every day. 
Despite its significance, identifying the dimensions of the overall retail sector is quite 
difficult. Official government statistics in the sector are poor and inadequate and the 
commercial providers often struggle to produce meaningful comprehensive data. 
Research has often highlighted that data sets purporting to measure the same thing do 
not tally (Burt and Sparks, 2003a). Moreover, there is a paucity of longitudinal studies 
analysing market structure and performance of the UK retail sector (Guy et al., 2005; 
Burt and Sparks, 2003; Harris and Ogbonna, 2001; Dawson, 2000). In accordance 
with this, the present study, following theoretical backgrounds reviewed in the earlier 
chapter, will present an evolutionary study of competition and performance in the UK 
GRI. 
This chapter is structured as follows. Section 3.2 reviews the retail structure in the 
UK. Section 3.3 analyses the UK grocery market structure and reviews the historical 
developments in the sector. Section 3.4 highlights the major characteristics of 
competition in the grocery sector. This section analyses the long-term trend in market 
concentration, own-label share and advertising expenditure of retailers. Section 3.5 
analyses the long-term trends of major multiples in the sector for the period 1985- 
2003. It included analysing performance trends, physical expansion and store format 
trends, and employment trends. The chapter ends with a conclusion. 
3.2 Retail Overview 
While it is interesting to see a precursor of the present in the retailing of 100 years 
ago, it is however more instructive to examine the last 50 years if we seek to 
understand the substantive antecedents of the challenges facing present-day retailing. 
Davies (1998) argues coherently for an evolutionary view of retailing development. 
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The retail sector of today results from a continuous process of structural change and 
adjustment within a very varied base of resources across the constituent firms. 
Retailing is the subject of a number of drivers of change, which affects the 
environment within which retailing operates. The overall effect of these drivers on 
retailing can be broadly summed up as concentration, price and cost pressures, and 
complication (Owen, 2003; Burt and Sparks, 2003a; Clarke et al. 2002; Dobson and 
Waterson, 1999). Concentration emerges in the sense of business concentration as the 
larger retailers continue to develop and the country engages more fully in the global 
retail economy (Dobson et al., 2003). Concentration also emerges in the focus upon 
certain key retail locations i. e., spatial concentration, driven by restrictive land-use 
planning and a desire for high quality and compact locations. Price and cost pressures 
are inevitable, given the operating parameters of retailing and their need for a variety 
of inputs. Being efficient in use and operation is one response, but seeking out the 
best sources of supply is another. Complication arrives from the fragmentation of 
consumers and their volatility. This in turn adds to pressures on retailers to be rapidly 
responsive. 
These drivers for change have impacted, and will impact, on the sector structure. The 
retail sector can perhaps be summarised as expanding, polarised, innovative and open. 
The sector itself is expanding in both horizontal and vertical dimensions as retailers 
take on more activities and develop broader strategies. As these are successful, so 
polarisation in the sector increases as the biggest companies continue to grow in scale 
and as they operate a larger range of store types. Innovation has thus been critical to 
development and has occurred at the store format, operations, products and branding 
levels. 
The methods by which retailing is carried out and the activities undertaken are also 
changed by the drivers for change and the altered scope of retailing. Retailers have 
become very good at managing aspects of their business and developing their 
systems, approaches and practices. They have done this in terms of their own 
operations, outsourced or partnered activities, and by exploiting their scale, data and 
reach. However, this process has perhaps made them less `likeable' just as their need 
for high quality labour has expanded. As a consequence, the industry perhaps needs to 
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re-engage with people and their desires in order to better promote the sector as a place 
to work. Too often, the perceptions of the retail industry from outside are poor. Figure 
3.1 presents overall development of the UK retail sector, which is mainly divided into 
three parts: predominantly food, predominantly non-food and grocery trade. 
Figure 3.1 Retail sector development 1985-2002 at constant price (1985=100) 
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Source: The Retail Pocket Book: Based on Business Monitor SDM28, Central Statistics Office 
Predominantly Food: Fruit and vegetable; Meat and meat products/Fish; Bread, cakes and confectionary; Alcohol and other 
beverages; Tobacco products; Other specialised food stores/ Non-specialised food stores. 
Predominantly Non-Food: Textiles, clothing, footwear and leather; Household goods; Other specialised non-food stores; 
Non specialised non food stores; Non-store retailing and repair. 
Grocery Trade is defined as: A retail outlet with 20% or more of its turnover in groceries and/or provisions and not having a 
larger proportion of turnover In any other commodity unless it is one or a combination of the following: Off Licence trade, 
bakery goods, tobacco (if less than 70% of total sales). 
The conversion to price is performed through the implicit deflator of Retail Price 
Index (RPI) because it is the most familiar general purpose domestic measure of 
inflation in the UK. The overall retail sector has shown a constant growth over the 
past two decades. In 1985 terms, the total retail sales sector has grown from £87.9 
billion (bn) to £124.7 bn in 2002 (constant prices), which accounts for a 70% growth 
from 1985 to 2002. Comparatively, the grocery trade has grown from £25 bn in 1985 
to £47.6 bn in 2003 (constant prices), and accounts for 90% growth over the past two 
decades. The average growth rate from 1985 to 2002 for the retail sector was 2.09% 
compared to 3.52% for the grocery sector. However, the retail research and 
consultancy company, "Verdict Research Limited" (2005) estimated slow growth of 
the total grocery market share in 1999-2003 as compared to total retail growth (see 
Table 3.1). 
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Table 3.1 Total grocery market share 1994-2003 
Total Groce ry Market - Total Retail 
Current Prices Constant (2001) Current Prices Constant (2001) Share of Total Prices Prices Retail 
Sales Y-o-Y Change Sales 
Y-o-Y 
Change Sales 
Y-o-Y 
Change Sales 
Y-o-Y 
Change Sales 
£, m % £, m % £, m % £, m % % 
1994 82,979 4.5 96,001 2.7 162,064 4.9 177,197 4.0 51.2 
1995 87,266 5.2 97,490 1.6 169,809 4.8 179,513 1.3 51.4 
1996 92,007 5.4 98,787 1.3 181,868 7.1 186,653 4.0 50.6 
1997 96,698 5.1 103,084 4.4 191,855 5.5 193,625 3.7 50.4 
1998 101,394 4.9 105,418 2.3 201,512 5.0 200,161 3.4 50.3 
1999 105,309 3.9 107,549 2.0 212,381 5.4 210,846 5.3 49.6 
2000 108,538 3.1 110,038 2.3 221,363 4.2 222,157 5.4 49.0 
2001 114,128 5.2 114,128 3.7 231,648 4.6 231,648 4.3 49.3 
2002 118,173 3.5 117,196 2.7 243,134 5.0 245,948 6.2 48.6 
2003 123,428 4.4 120,585 2.9 251,376 3.4 255,653 3.9 49.1 
Change % 
1994-99 26.9 12.0 31.0 19.0 
1999-03 17.2 12.1 18.4 21.3 
1994-03 48.7 25.6 55.1 44.3 
Source: ONS, Verdict Research, 2005 
It is noticeable (from Table 3.1) that, overall, the sector has grown steadily in the last 
two decades. However, the dominance of grocery retailers in the retail sector is also 
evident in Figure 3.1. Researchers have cited two main reasons for the changing face 
of retailing in the UK (Harris and Ogbonna, 2001; Dawson, 2000). Firstly, grocery 
multiples have redefined the definition of grocery retailers by constantly including 
more non-food profiles on shelves. Secondly, the growing concept of one-stop 
shopping which has reduced the number of visits to specialists. However, the strict 
planning policies imposed restrictions on the development of large sites in the late 
1990s. Whilst it slowed the growth of grocery retailers, it could not prevent their 
dominance and growing trends in the retail sector. 
3.3 Grocery Retailing in UK 
The Grocery retailing industry (GRI) is part of the broader food retailing industry. 
According to the UK Standard Industrial Classification of Economic Activities (UK 
SIC(92)), the retail trade comes under division 52 and GRI is classified in groups 
52.1,52.2,52.3 and 52.4. Companies operating within the GRI have traditionally 
been distinguished as multiples, independents and co-operative companies. Multiples 
are defined as companies operating 10 or more retail outlets. 
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Definitions 
According to the Competition Commission ("CC", 2000 (Vol. 2, p. 13)) the term 
`groceries' is defined as including food, drinks (alcoholic and non-alcoholic), cleaning 
products, toiletries and household goods, but excluding petrol, clothing, DIY products 
and financial services. It considers some items sold in reference stores as not 
constituting groceries, such as newspapers and magazines, videos and compact discs, 
tobacco, and pharmaceuticals sold from a pharmacy counter. Furthermore, CC 
considers two conditions for the stores to be surveyed: the space devoted to the retail 
sale of groceries exceeds 600 sq m; and the space devoted to the retail sale of foods 
and non-alcoholic drinks exceeds 300 sq m; and which are controlled by a person who 
controls ten or more such stores. In particular, CC (2000, Vol. 2, p. 14) emphasised 
considering the one-stop form of grocery shopping. However, this study has 
considered the top 46 grocers listed in the `The Retail Rankings' (Corporate 
Intelligence) for the period 1985-2003 (see Appendix Al). Moreover, it remained the 
principal data source for the present research. 
The wide ranging activities of the leading grocers now extend well beyond the 
confines of core food and drink. To reflect this, rather than restricting the market to 
expenditure on grocery products, Verdict Research defines the market based on a 
broader perspective, including what have become core grocer competencies outside 
food and drink. Therefore, Verdict Research has constructed this market from the 
value (including VAT) and volume of retail sales by retailer category, derived from 
the ONS and Verdict Research across a number of retail sectors. These are listed 
below in Table 3.2. 
Table 3.2 Grocery market definitions 2005 
Retailer Category Supermarkets & Grocers Food Specialists Other Stores 
- Superstores (25,000+ sq ft) - Butchers - Off-licences 
- Smaller supermarkets & - Bakers - Tobacconists, newsagents 
convenience stores - Greengrocers & book stores 
- Fishmongers - Music & video specialists 
- Other food specialists - Health & beauty specialists 
ncluding chemists' and 
Retailer' 
` 
Boots 
health & beauty 
". Coverage, sales but excluding NHS 
prescription receipts) 
- Food sales through 
department stores 
(comprising M&S, Harrods, 
Harvey Nichols, House of 
Fraser and Selfridges) 
Source: ONS, Verdict Research, 2005 
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According to Verdict Research (2005), the market share of large superstores has gone 
up from 34.5% in 1994 to 42.2% in 2004. However, the smaller supermarkets, 
convenience stores, food specialists and other stores have lost their market share in 
the last decade to large superstores. It clearly supports the researchers' argument to 
find economies of scale and scope in the large superstore formats in the UK (Guy et 
al., 2005; Burt and Sparks, 2003; Hemant and Julander, 2003; Dawson, 2000; Shaw et 
al., 1989). 
3.3.1 Market Structure 
Food is the single largest component of consumer spending on durable and non- 
durable goods, and the large supermarkets are among the most significant retailers 
with familiar fascias in any high street or shopping centre. There has been a clear shift 
towards superstores over the past 10 years, which now account for 42.2% of grocery 
sales (Verdict Research, 2005). This has been in response to, and a catalyst for, the 
rising demand for one-stop shopping convenience. Table 3.3 summarises the grocery 
market size by retailer types. 
Table 3.3 Total grocery market share by retailer type 1994-2003 
Superstores' 
Sales YýY Change 
£, m % 
Smaller Supermarkets 
& Convenience 
Stores' 
Sales YýY Change 
£, m % 
Food Specialists' 
Sales YýY Change 
£, m % 
Other Stores4 
Sales YýY Change 
£, m % 
Total 
Sales , 
Y-o-Y. 
Change 
£, m % 
1994 28,595 12.0 27,765 2.1 7,174 -4.8 19,445 1.5 82,979 4.5 
1995 31,465 10.0 29,137 4.9 6,908 -3.7 19,756 1.6 87,266 5.2 
1996 34,055 8.2 30,789 5.7 6,785 -1.8 20,378 3.1 92,007 5.4 
1997 36,505 7.2 31,975 3.9 6,772 -0.2 21,446 5.2 96,698 5.1 
1998 38,951 6.7 33,165 3.7 6,925 2.3 22,353 4.2 101,394 4.9 
1999. 41,284 6.0 33,862 2.1 6,924 0.0 23,239 4.0 105,309 3.9 
2000 43,469 5.3 34,102 0.7 7,223 4.3 23,744 2.2 108,538 3.1 
2001 46,468 6.9 35,447 3.9 7,347 1.7 24,866 4.7 114,128 5.2 
2002 48,705 4.8 36,813 3.9 7,423 1.0 25,232 1.5 118,173 3.5 
2003 51,433 5.6 38,532 4.7 7,578 2.1 25,885 2.6 123,428 4.4 
Change % 
1994-99 44.4 22.0 -3.5 19.5 26.9 
1999-03 24.6 13.8 9.4 11.4 17.2 
1994-03 79.9 38.8 5.6 33.1 48.7 
Source: Verdict Research, 2005. 
' Grocery stores with a sales area greater than 25,000 sq ft. 2 Supermarkets, Co-ops and convenience stores with a sales area of less than 
25,000 sq ft. 3 Butchers; bakers; greengrocers; fishmongers and other food specialists. 4 Off-licences; newsagents & book stores; music, 
video and software specialists; tobacconists; health & beauty retailers; and department stores with food. 
The emerging dominance of larger stores has restricted the opportunities available to 
smaller rivals (Akehurst, 1995; Duke, 1989). The remaining three retailer types- 
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smaller supermarkets and convenience stores, food specialists, and other stores-have 
all been unable to match the 55.6% growth of the grocery market in the past decade 
(Verdict Research, 2005). Food specialists have suffered most, struggling to 
differentiate from specialist food counters in superstores and even smaller 
supermarkets. 
As shown in Table 3.4, the total number of stores trading in the grocery market has 
declined significantly in the last decade with more than 20,000 closing between 1994 
and 2003. This is a direct impact of the increasing strength of superstores which are 
able to cater for more needs and serve larger catchment areas (Wrigley; 1994,1998; 
Bell et al., 1997). While overall store numbers fell by 13.4%, superstore numbers 
increased by 33.5% to 1,319. 
Table 3.4 Total grocery store numbers by retailer type 1994-2003 
Superstores 
Store Y-o-Y 
number Change 
Smaller 
Supermarkets & 
Convenience Stores 
Store Y-o-Y 
number Change 
Food Specialists 
Store Y-o-Y, 
number Change 
Other Stores 
Store ° Y-o-Y 
number Change 
Total 
Store Y-o-Y 
number Change 
1994 988 5.8 37,747 -2.2 45,376 -2.8 65,095 -2.1 149,206 -2.3 
1995 1,027 3.9 36,314 -3.8 43,107 -5.0 63,253 -2.8 143,701 -3.7 
1996 1,053 2.5 35,317 -2.7 41,931 -2.7 61,395 -2.9 139,696 -2.8 
1997 1,084 2.9 34,438 -2.5 41,493 -1.0 61,103 -0.5 138,118 -1.1 
1998 1,117 3.0 33,766 -2.0 41,321 -0.4 60,425 -1.1 136,629 -1.1 
1999 1,150 3.0 33,586 -0.5 40,891 -1.0 59,653 -1.3 135,280 -1.0 
2000 1,180 2.6 33,228 -1.1 40,351 -1.3 58,948 -1.2 133,707 -1.2 
2001 1,235 4.7 33,040 -0.6 39,699 -1.6 58,232 -1.2 132,206 -1.1 
2002 1,292 4.6 32,785 -0.8 39,131 -1.4 57,500 -1.3 130,708 -1.1 
2003 1,319 2.1 32,523 -0.8 38,480 -1.7 56,946 -1.0 129,268 -1.1 
Change "/. 
1994-99 16.4 -11.0 -9.9 -8.4 -9.3 
1999-03 14.7 -3.2 -5.9 -4.5 -4.4 
1994-03 33.5 -13.8 -15.2 -12.5 -13.4 
Source: Verdict Research, 2005. 
The rate of store closures has slowed over time, with much of the soft underbelly now 
gone. Those remaining are typically leaner, more efficient operations, though numbers 
continue to decline. Smaller supermarkets and convenience stores are becoming more 
resilient to declining store numbers, benefiting from the trend towards top-up 
shopping and the rising importance of fresh food (FT. com, March 2005). 
While store numbers have consistently fallen over the past decade, space has risen 
with average store sizes increasing within each retailer type (see Table 3.5). 
Unsurprisingly, superstores have been the principal growth driver with a space 
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increase of 44.5% over the period. They have grown the share of grocery retail space 
from 21.3% in 1994 to 28.7% in 2003, and this proportion will continue to rise 
through further openings and extensions. 
Table 3.5 Total grocery space by retailer type 1994-2003 
Superstores, 
Space Y-o-Y 
000 sq ft Change 
Smaller 
Supermarkets & 
Convenience Stores 
Space Y-o-Y 
000 s ft Change 
Food Specialists, 
Space Y-o-Y. 
000 sq ft Change 
'Other Stores 
Space- Y-0-Y, 
000 sq ft Change 
Total 
Space °_ Y-o-Y 
000 sq ft Change 
1994 35,700 10.9 58,910 -0.8 26,542 -1.8 46,231 -0.1 167,383 1.5 
1995 37,345 4.6 58,895 0.0 25,347 -4.5 45,966 -0.6 167,552 0.1 
1996 38,568 3.3 58,869 0.0 24,856 -1.9 45,822 -0.3 168,115 0.3 
1997 40,404 4.8 58,543 -0.6 24,692 -0.7 46,220 0.9 169,859 1.0 
1998 42,103 4.2 58,494 -0.1 24,635 -0.2 46,693 1.0 171.925 1.2 
1999 43,913 4.3 58,294 -0.3 24,540 -0.4 46,903 0.4 173,650 1.0 
2000 45,760 4.2 57,924 -0.6 24,303 -1.0 46,937 0.1 174,924 0.7 
2001 47,811 4.5 57,520 -0.7 24,009 -1.2 47,018 0.2 176,358 0.8 
2002 49,830 4.2 57,448 -0.1 23,813 -0.8 47,190 0.4 178,281 1.1 
2003 51,574 3.5 57,413 -0.1 23,659 -0.6 47,348 0.3 179,994 1.0 
Change % 
1994-99 23.0 -1.0 -7.5 1.5 3.7 
1999-03 17.4 -1.5 -3.6 0.9 3.7 
1994-03 44.5 -2.5 -10.9 2.4 7.5 
Source: Verdict Research 2005. 
There has also been space growth in the other stores categories as selling areas and 
average store sizes rise in newsagents, health & beauty and music & video specialists. 
This allows the stores to develop better ranges and strongly differentiate their offers 
from supermarkets and superstores. However, this increase is also due to smaller and 
weaker operators exiting the market. 
3.3.2 Historical Developments in Grocery Retailing 
Over the past 50 years, the structure and nature of industry and market have changed 
significantly. In the early 1950s, the structure of the GRI was highly fragmented with 
multiples having only 20% of the grocery market (Seth and Randall, 1999). The food 
demand continued to grow after the mid-1950s and in the 1960s. The new retailing 
concepts, such as self-service and supermarkets, were imported from North America 
(Smith and Sparks, 1993). However, the strict planning permissions made it difficult 
for companies to build new shops, which affected growth of supermarkets. 
The existence of resale price maintenance (RPM) meant that there were little price 
differences among different type of retailers. In 1960s, important changes took place 
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in the GRI. In 1964, the Resale Price Act put an end to RPM in food industry. As 
shown in Figure 3.2, the multiples' market share increased by nearly double to 44% in 
1971 from 27% in 1961 (Seth and Randall, 1999, p. 18). In a growing market, 
resulting from the growing population and income, multiples followed a market 
penetration strategy. Retailers expanded the scope of their operations by increasing 
the number of outlets and geographical scope of their operations (Cotterill, 2001). 
Figure 3.2 Consolidation of UK grocery market, by Value Market Share 
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Small independent stores were progressively replaced by supermarkets, while larger 
store formats appeared for the first time in the country. Researchers argued that 
economies of scale exist in establishments related to labour costs, equipment, 
occupancy costs and sunk costs (Haris and Ogbonna, 2001; Seth and Randall, 1999; 
Akehurst, 1995). The efficiencies and cost savings added to the multiples' growing 
advantage. Further, larger stores also enabled retailers to enlarge the range of products 
on offer to produce economies of scope (Cotterill, 1986; Dawson and Shaw, 1989). 
Changes in the GRI continued in the 1970s, with multiples achieving 60% of the 
grocery market share in 1980. The more out-of-town supermarkets were opened in 
response to increasing car ownership and the greater availability of land in these 
locations for larger stores. By 1980, there were approximately 300 out-of-town 
supermarkets, increasing to more than 700 by 1990 (Owen, 2005). 
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Over this period, multiples gained market share, not only from other food retailers, 
but also from other specialist retailers. As overall supermarket numbers increased, 
smaller supermarkets were replaced with larger stores, and it seems clear that smaller 
grocery shops not offering customer self-service declined rapidly in number. 
Certainly, the number of specialist grocery stores in most categories has declined 
significantly since the 1950s. For example, the number of butchers and greengrocers 
declined from 40,000-45,000 in the 1950s to less than 10,000 by 2000. The number 
of bakeries declined from around 25,000 in 1950 to around 8,000 by 2000, and the 
number of fishmongers declined from around 10,000 to around 2,000 over the same 
period (CC, 2000). 
The share of groceries being sold through grocery retailers with national- or regional- 
level operations increased substantially between 1950 and 2000. The share of national 
sales accounted for by grocery retailers owning multiple stores was an estimated 20% 
in 1950, increasing to 44% by 1971 and to 79% by 2006. For much of the period from 
1950 to the mid-1970s, the cooperative movement, through the various regional Co- 
ops, had the largest share of grocery sales in the UK. However, this position was 
overtaken, first by Sainsbury's, and subsequently in the 1990s, by Tesco. 
One of the key developments in grocery retailing has been the implementation of 
centralised buying, together with regional warehousing and associated transport 
facilities (Akehurst, 1995; Smith and Spark, 1993). This has substantially reduced the 
volume of goods delivered directly to stores by suppliers. For example, during the 
1980s, around 50% of store volumes were delivered through centralised regional 
distribution centres, and by the 1990s, this had increased to more than 90% (CC, 
2000). 
In recent years, a number of grocery retailers have extended the reach of their 
transport and distribution systems by taking responsibility for the collection of goods 
direct from suppliers, rather than having suppliers deliver to their regional warehouses 
(Seth and Randall, 1999). These changes have been aimed at achieving greater 
efficiency through higher vehicle loads, fewer journeys and more sophisticated route- 
planning systems. However, these developments have also raised concerns over the 
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environmental effect of transporting produce from a region to a distribution centre and 
back to a supermarket (one aspect of `food miles'). 
Recent Developments 
By the late 1990s, increasing concerns regarding the growth of out-of-town shopping 
developments and their impact on town centres led to a change in the planning regime 
whereby, in 1996, greater restrictions were placed on out-of-town developments. 
Industry analyst has indicated that this has resulted in a greater proportion of new 
store openings in town-centre locations (RTT, 2007). However, it is not clear that the 
shift to town-centre locations for new stores has had a significant impact on the 
overall rate at which new large grocery stores are being opened. Industry data shows 
that the number of new stores larger than 2,200 sq m in net sales area has been 
growing at around 3% a year since 2000, which is broadly consistent with the overall 
annual growth rate for supermarkets observed between 1965 and 2000 (IGD, 2005). 
The top grocery retailers have revived their strategies in the early 21" century, which 
can be summarised as building good non-food sales, expanding into retailing services, 
exploiting e-commerce, developing international stores and, most recently, moving 
into the convenience sector (Owen, 2005). However, the focus of the top multiples 
still rests on price, customer loyalty and product innovation in food (Burt and Sparks, 
2003). More recently, the top multiples have shown their concerns towards the overall 
British society by taking initiatives for less carbon emissions, investing in healthier 
food labelling, growth of organic food, and promoting to buy British. 
3.4 Characteristics of UK Grocery Retailers 
During the second half of the 1980s up to the 1990s, the UK market experienced a 
period of rapid growth and profitability, characterised by Wrigley (1991) as the 
"golden age" of food retailing. This, however, followed by the "store wars", in which 
the major retailers compete first for the development sites and then for customer 
loyalty (Corstjens and Lal, 2000; Burt, 2000; Knox and Denison, 2000; Hart, 1999; 
Wrigley, 1994). Factors such as market saturation, slow market growth and 
increasingly intense competitive rivalry are cited as reasons for the progressive 
internationalisation of many UK retailers (Treadgold and Davies, 1988). The UK 
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market, because of its relatively high profit levels, proves attractive to foreign 
retailers, and especially for discount operators (Aldi, Netto and, more recently, Wal- 
Mart). The main problems confronting foreign retailers are those related to site 
acquisition and planning permission and the security of supply (Burt and Sparks, 
1994). However, research suggests that the entrance of the foreign discounters led the 
UK market to become more price-oriented, and some of the existing UK retailers 
introduced new and specific product lines to the market (Clarke, 2000). 
According to recent statistics from Verdict (2005), the UK food and grocery market 
(i. e. the value of sales, including non-food items, though all formats and channels 
from lager superstores to corner shops tobacconists and the Internet) had an estimated 
value of £120 bn in 2006. This represents approximately 44% of the UK retail market. 
Verdict also estimates that it grew by 4.5% in 2006, almost double the growth of the 
retail markets as a whole. Non-food now accounts for almost 13% of what these food 
and grocery players sell (up from 8%, 5 years ago). Supermarkets have taken 
advantage of economies of scale and destination appeal to perform consistently ahead 
of the market. These stores have taken advantage of their heavy footfall to increase 
sales of a range of non-food product categories, and increased their share of the core 
food market (Guy et al., 2005; Clarke, 2000; Seth and Randall, 1999). 
More recently, smaller supermarkets and convenience stores have increased their 
share of the grocery market by 0.1 percentage points over each of the last two years 
(IGD, 2005). A crucial factor here has been the strengthening presence of major 
grocery multiples in smaller format grocery retailing. They have responded to the 
threat of superstores by improving store standards and have benefited from the rising 
importance of top-up shopping and fresh food. This has put increasing pressure on 
specialists across a range of product categories, with the result of declining market 
shares and widespread store closures. Off-licences have suffered the most, with share 
of grocery sales falling by 1.1 percentage points between 1999 and 2003 to 2.4% 
(IGD, 2005). Food specialists have also suffered as specialist counters in 
supermarkets have improved and been introduced to more stores. Main characteristics 
of UK grocery retailers are summarised in the following sub-sections. 
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3.4.1 Concentration in Grocery Retailing 
The UK GRI is considered to have the highest concentration rates of activity and is 
usually characterised as being mature (Cotterill, 2000; Dobson and Waterson, 1997). 
However, concentration in the UK grocery market has increased markedly in the past 
two decades with major multiples pursuing active policies of new store development 
until the late 1990s (Burt and Sparks, 2003; Dobson et al., 2003). Table 3.6 shows the 
market share of leading European grocery retailers in 2001. 
Table 3.6 Market share of leading European retailers In 2001 
r Market Share Country Market Leade 
ý ' Leader (/o) Top 3 (/a) Top 5 (/e) 
Denmark FDB 38.9 79.3 86.1 
Sweden ICA Ahold 38.0 67.4 80.5 
Norway NorgesGruppen 37.0 75.9 97.8 
Finland Kesko 33.3 75.9 88.7 
Netherlands Ahold 32.5 56.2 62.5 
Switzerland Migros 29.6 58.8 65.9 
Austria BML (Rewe) 25.2 62.6 78.9 
Germany Edeka 22.1 51.3 70.0 
France Carrefour 22.0 48.3 68.1 
UK Tesco (UK) Plc 20.6 46.3 60.6 
Hungary CBA 18.6 46.1 64.9 
Ireland Musgrave 17.8 38.4 49.5 
Portugal Modelo Continente 17.7 38.6 48.7 
Belgium Carrefour (France) 15.9 38.7 50.3 
Spain Carrefour (France) 15.8 29.3 41.1 
Czech Republic Ahold 12.0 28.5 40.4 
Greece Carrefour (France) 8.9 18.0 23.4 
Italy Coop Italia 8.7 20.5 28.5 
Poland -' Auchan (France) 2.0 5.8 9.1 
Source: Mintel Retail Intelligence, 2002. 
One-stop shopping and bulk shopping represent key social changes in the past two 
decades for the British consumer. This, in turn, is due to a variety of social changes 
(e. g. increased use of credit and debit cards, and higher family income as a result of 
women going to work). At the beginning of the 1990s, it was relatively easy to obtain 
planning permission to build edge-of-town and out-of-town stores, which has resulted 
in continuous closing of small independents and small chains, and a relatively steep 
rise in the number of outlets controlled by top multiples. As a result, top multiples 
have maintained an upward trend in their market share and significantly improved 
their market position in the recent decades (Dobson et al., 2001). Figure 3.3 compares 
the outlet numbers of top multiples, other multiples and Co-ops in the last two 
decades. It clearly shows rising dominance of top multiples in the grocery trade in the 
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UK. However, the supermarkets have played a key role in the development of the UK 
retail sector in the past decade, introducing innovation and new business practices 
which have benefited the sector as a whole. Retail Think Tank (2007) argues that UK 
retail is more competitive and more efficient now than it has ever been. 
Figure 3.3 Grocery multiples outlet trends 
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Source: The Retail Pocket Book, AC Nielsen (1988-2003) 
The UK grocery market is dominated by the supermarket multiples. The top five are 
Tesco, Sainsbury's, Asda, Morrisons (after its acquisition of Safeway) and 
Somerfield. In addition there are `upmarket' supermarkets such as Waitrose (owned 
by the John Lewis Partnership) and Marks & Spencer, and smaller or regional 
operations such as Iceland and Booths. At the cheap end are the German bulk 
discounters, Aldi and Lidl, and the Danish chain, Netto which stock smaller ranges of 
mainly imported goods. The Co-ops made up of 38 regional food retailing consumer 
co-operatives or `societies' around the UK. 
Most of the 1990s witnessed the strongest growth for the top multiples. One of the 
important reasons being the favourable macro-economical conditions, for example, 
relaxed planning restrictions and growing economy (Harris and Ogbonna, 2001). In 
the more recent years, with planning regulation difficulties making the opening of 
new stores harder, the major supermarkets have focused on acquisition as the most 
effective way to increase market share (Burt and Sparks, 2001). The recent takeover 
of Safeway by Morrisons is a key example of this move and has further strengthened 
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market concentration in the UK GRI. Figure 3.4 gives a snapshot of a consistent 
growth of the top 5 grocers and their increasing market concentration. 
Figure 3.4 Top 5 multiples market share of grocery trade 1985-2003 
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Source: The Retail Pocket Book, AC Nielsen (1988-2005) 
The size of the top 5 multiples in respect of turnover in 1985 was £10.2 billion which 
has multiplied three times to £32 billion in 2003 (constant prices). This clearly 
suggests rising market concentration and the dominance of the top multiples. The top 
5 multiples accounted for 72 % of the whole grocery sector in 2003 compared to 41% 
in 1985 (see Figure 3.4). In late 2000, analysts suggested that there was not really 
room in the sector for all the large retailers. Verdict Research (2003) predicted that, 
"within the next five years, the five major UK grocery players are likely to be down to 
three, possibly two". While still not the case, although the top two grocery retailers 
alone now have almost half of the market, and, concentration of the top three has 
increased dramatically. It is with this background about the top grocers' penetration 
level that led to the CC's decision to reject any bid for Safeway by the top 3 players, 
leaving Morrisons as the only merger candidate. The Morrisons-Safeway merger deal 
was concluded in March 2004, and the top 4 retailers now lead the sector with nearly 
three-quarters of share. 
3.4.2 Development of Grocers' Own Label Share 
Retailers recognised that they could generate advantages through branding (Dobson, 
1998a, 1998b; Williams, 1996; Connor and Peterson, 1992). An illustrative example 
was the growth in private branding, wherein retailers positioned their own products in 
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competition with those of the main brand manufacturers (Ailawadi and Harlam, 2002; 
Burt, 1999; Hughes, 1996). Private labels (or simply store-brands), have seen 
enormous growth in the last couple of decades in many countries and many product 
categories (Ailawadi, 2001). The overall market share based on sales value of private 
labels in Europe in 2004-2005 was 23%, and it ranges from 4% in Greece to 45% in 
Switzerland (AC Nielsen, 2005). The market share of total own-label packaged goods 
is estimated at 40.9% in 2003 compared to 31.2% in 1992. However, the own label 
share of the trade by the retailers has seen a decline from 53.6% in 1992 to 48.5% in 
2003. Research argues that penetration of own brands in the UK is amongst the 
highest in the continent (Clarke et al., 2002; Corstjens et al., 1995). In UK food 
retailing, own brands have become a major feature. Table 3.7 presents comparative 
long-term trend among branded, budget and own-label packaged goods. 
Table 3.7 Own label vs Branded trend In UK grocery retailing 
Pack Goods 1992 1993,, 1994 1995 '1996 -1997 1998 . 1999': , °2000 2001 : 2002 
° 2003 
Branded 60.0 58.1 54.2 51.9 45.2 44.9 44.3 44.9 46.7 48.7 49.2 47.8 
Budget 8.8 13.4 12.4 15.3 17.6 17.4 17.4 15.7 15.2 13.6 12.1 11.3 
Own Label 31.2 28.5 33.4 32.8 37.2 37.6 38.3 39.4 38.1 37.7 38.8 40.9 
Source: AC Nielsen (Home scan) 2005 
According to previous researches in private label, there is some evidence that there 
has been a shift in the balance of power between manufactures and retailers, in favour 
of the latter (for a discussion of the welfare implications of private labels, see Berges- 
Sennou et al., 2004; Farris and Ailawadi, 1992; Dobson, 1998a, 1998b). One aspect 
of the evidence cited is the proliferation of private labels (also called own label or 
store brands). Private labels have had an impressive growth in the past few decades in 
many countries and product categories (Cotterill et al., 2000; Narasimhan and Wilcox, 
1998; Connor et al., 1996). In an international review, the Boston Consulting Group 
(2003) reveals that in countries such as the UK, Belgium, Germany, France, Spain, 
Italy and US, the share of total own label sales increased substantially between 1997 
and 2002, in some cases to over 30%. 
Own brands cover a wide range of products and can be divided into two categories: 
high quality and low quality products. Own brand products were first introduced with 
the aim of competing directly with branded products (Cotterill et al., 2000; Mills, 
1995). Their quality level has been improving over the last couple of decades and, at 
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the high end, is now considered very close, if not identical, to the quality level of 
branded products. However, the data collected by Taylor Nelson Sofres's (TNS) 
Superpanel found a slow decline in the own-label packaged grocery share (see Figure 
3.5). Compared to TNS Superpanel, AC Nielsen found a decline trend in grocery 
retailers' total own label share of trade. 
Figure 3.5 TNS Superpanel packaged own label grocery - Long-term trends 
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Top Multiples Own-Label Share 
Figure 3.6 depicts the long-term trend of the top multiples. It compares the trend of 
the top grocers' own label trade share, which includes Tesco, Sainsbury, Asda, 
Safeway and Morrisons, and all grocery retailers. 
Figure 3.6 Long-term trend of top grocers' own label trade share 
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The top 3 grocers apart from Sainsbury have seen a constant growth in the share of 
own labels between 1992 and 1998. Since 1999, the share in own label shares has 
declined for the top grocers, with Asda as an exception who maintained its share. 
Lewis and Thomas (1990) argued own label share as a profitable strategic path in 
strategic group analysis of grocery retailers. However, the trends in last decade as 
shown in Figure 3.6 do not find support for their findings. 
Table 3.8 Long-term trend of other top grocers' own label trade share 
1992 1993 1994 1995 1996 1997 ', 1998= 1999 "°: 2000 2001 2002, 2003 
All Stores 53.6 53.2 53.9 55.1 55.3 55.3 55.3 51.4 50.4 49.8 48.8 48.5 
Somerfield 42.4 44.1 46.6 50.7 49.8 49.6 50.6 46.7 44.3 44.3 43.3 41.6 
Kwik Save 6.3 10.1 13.9 18.1 19.7 20.9 25.8 29.3 26.3 21.7 14.9 23.4 
Co-op 40.7 40.3 41.4 40.2 40.3 40.7 42.3 42.1 44.7 45.7 44.4 44.1 
Waitrose 53.6 53.7 55.7 58.1 58.5 57.8 56.7 48.4 47.8 48.5 48.2 48.6 
Iceland 61.1 62.5 63.6 60.0 57.2 55.0 53.6 48.8 45.3 41.9 45.4 47.3 
Netto 30.5 29.9 29.6 31.5 30.4 33.1 34.7 33.0 29.7 
Source: AC Nielsen Homescan (2005) 
Table 3.8 compares the long-term trend of other top multiples which have focused on 
developing their private labels. The other top multiples include Somerfield, Kwik 
Save, Co-op, Waitrose, Iceland and Netto. Compared to top grocers mentioned in 
Figure 3.6, the other top multiples have shown stability in own label share. Co-op, 
Waitrose and Netto have shown some decline in 1999-2003 but maintained 
uniformity, however, Somerfield, Kwik Save and Netto have shown a steep decline in 
own label share. The trend at the beginning of this century suggests that top grocers 
are more focused on developing non-food product profiles rather than focusing on 
higher penetration of private labels. 
3.4.3 Grocery Retailers' Logistic Management 
There were a number of incremental improvements which took place in the channels 
of distribution prior to this era, researchers generally acknowledged that the 1980s 
was a period in which progress in distribution and logistics transformed the industry 
(Sparks, 1986). Bell et al. (1997) highlighted that private labels can only achieve 
significant market share where they control the supply chain. Branded manufacturers 
have the competence to distribute products direct to retail, as they seek universal 
distribution. Retail control of distribution is particularly important for fresh and 
chilled products. In the late 1980s, the larger multiples change their distribution 
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systems. Suppliers ceased making deliveries to individual stores and instead deliver to 
new regional distribution centres (RDCs) from which the companies forward goods to 
their stores, thus greatly reducing the number of individual deliveries. Moreover, 
researchers argue that British retailers appear to be at the forefront of innovation in 
logistics in Europe (Bell et al., 1997; Femie, 1997,1992; McKinnnon, 1990). 
Retailers invested heavily in dedicated stock-holding RDCs, which resulted in 
frequent delivery to stores through integrated logistics and IT. In this way, sales at 
store level can trigger demand upon the individual manufacturer. Decisions on range, 
promotion, pricing and space allocation must be communicated between the store, the 
central marketing department and the logistics function. This development also 
reduces the space required for holding stocks in the stores, many of which are able to 
expand their selling space within a building unchanged in size. 
It has been argued that the basis of the information revolution in the food retailing 
industry was the application of electronic point of sale systems (EPOS) in the 1980s 
(Ogbonna and Wilkinson, 1996). Investment in IT enabled retailers to achieve 
operational control by centralising their activities from purchasing to distribution. In 
particular, retailers were able to generate accurate data on consumer buying habits, 
which were used to refine the marketing mix. Greater use of EPOS systems with 
direct links to RDCs and head offices led to greater efficiencies in store 
replenishment, while Electronic Data Interchange (EDI) and other developments 
improved the reordering process. Moreover, U. K. retailers are continuously improving 
their IT, in addition to integrated logistics systems to provide efficient store 
replenishment. 
3.4.4 Advertising and Grocery Retailers 
The spending on advertising of the UK's leading three grocery multiples (Sainsbury, 
Tesco and Asda) represents 60% of total advertising expenditure by supermarkets and 
grocery chains. These retailers are some way ahead of the fourth and fifth place 
advertisers: Safeway and Somerfield, in recent years. Sainsbury's spending on 
advertising has continued to be far in excess of that of market leader, Tesco. Figure 
3.7 represents the spending of the top 5 spenders in advertising and at the same time 
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represents the top 4 grocers of the industry. Sainsbury has shown a continuous upward 
trend in the advertising expenditure and has maintained a gap from the marker leader 
since 1995 when it first surpassed Tesco in advertising expenditure. 
Figure 3.7 Long-term advertising expenditure trend of top 5 grocers (constant price=1985) 
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Figure 3.8 Long-term advertising expenditure trend of other top grocers (constant price=1985) 
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Figure 3.8 shows the long-term trend of advertising expenditure by the other top 
grocers, including Co-op, Morrisons and Waitrose, has seen an upward trend in their 
advertising expenditure. However, Iceland has seen a rapid fall in the expenditure 
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after 1997. Among the discounters, Aldi has increased the expenditure after some cut 
downs in 2000, Netto is also steady, and Kwik Save has dropped its expenditure. 
Moreover, spending by Morrisons increased substantially in 2004 due to heavy 
promotion of lowered prices at the newly acquired Safeway. 
3.5 Trends of UK Grocers 1985-2003 
Multiples as a group have dominated UK food and grocery distribution. Researchers 
argue that they have taken advantage of economies of scale and destination appeal to 
consistently perform ahead of market (Guy et al., 2005; Burt and Sparks, 2003; 
Clarke et al., 2002; Harris and Ogbonna, 2001; Dobson and Waterson, 1999) 
However, multiples' increase in share of total grocery sales applies especially to four 
companies: Sainsbury, Tesco, Asda, and more recently Morrisons after its takeover of 
Safeway. Somerfield at number 5 for the last two decades has seen its share of total 
UK grocery sales either stay static or decline. The share of the top 5 in total grew 
from 41% in 1985 to 72% in 2003. This section discusses the trends in 1985-2003, 
considering different growth measures and efficiency of the grocery retailers. This 
section compares the growth of the leading multiples in different dimensions and is 
further sub-divided according to different strategic variables (see Appendix A2 for 
total sample and Appendix A3 for top 6 multiples' yearly trends). 
3.5.1 Performance Groups 
The Office of Fair Trading (OFT) produced a discussion paper on assessing 
profitability in the context of competition analysis. This paper emphasises the 
relevance of profitability assessment to study the degree of market power and 
competitiveness in the market (OFT, 2003, p. 19). This study will use financial 
performance measures to study profitability of the retailers, which includes Return on 
Sales (ROS), Return on Capital Employed (ROCE), and Return on Total Assets 
(ROTA). CC (2000) also used financial measures in analysing competition in the UK 
GRI. This section will summarise the top multiples' performance trend in the long- 
term, and also the total sample analysed in the present study. Furthermore, researchers 
have used financial measures in analysing performance in the UK grocery sector 
(Carroll et al., 1992; Lewis and Thomas, 1990). 
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1. Return on Sales (ROS) 
The important change in the food retailing industry started in the 1980s with an 
increase in the power of buyers. The shift was facilitated by increased concentration 
in the industry (Baden-Fuller, 1986). Whilst this concentration was evident in the 
pervious era, it intensified in the 1980s and its effects were more prominent, resulting 
in an even bigger share of the market for a few large retailers and large manufacturers 
in this period (Baden-Fuller, 1986; Grant, 1987; Wrigley, 1993). Table 3.9 compares 
the operating margins of top multiples for the last two decades. 
Table 3.9 Operating profit margins for top multiples 1985-2003 
ROS (%) 1985 1990 1995 2000 2003 - =° Change 1985-2003 
Tesco 3.0% 6.7% 5.8% 5.6% 6.1% 101.7% 
Sainsbury 5.4% 7.6% 8.7% 4.4% 4.1% -23.7% 
Asda '" , 
5.6% 6.2% 4.7% 4.3% 2.5% -55.0% 
Safeway '.. ' 3.2% 5.9% 6.6% 3.1% 3.1% -1.2% 
Somerfieid', ,. 
'" 3.3% 4.8% 1.1% -0.3% 0.8% -76.4% 
Morrisons 3.5% 4.8% 6.5% 6.4% 6.4% 84.8% 
Total Sample* 2.4% 3.2% 2.3% 2.7% 2.8% 13.5% 
Source: I ne Keaau ManKings, corporate Meran Intelligence. AML uataoase. Annual Meports 
'Unbalanced panel. See Appendix A2 for yearly trends 
ROS or the operating margins reflect the capacity of the company to grow in a 
profitable way, and highlight the operational efficiency of the business. With the 
entrance of discounters Aldi from Germany and Netto from Denmark in early 1990 
discounting remained a dynamic feature of the grocery trade. In the mid-90s, high 
margins achieved by the leading grocers came under pressure induced by the activities 
of the hard discounters. Moreover, the forecast of anticipated saturation of industry 
during this period was a key force that drives the intense rivalry (Langstone et al., 
1998). However, regardless of the entry of discounters, UK retail grocery chains 
continued to reap the highest margins in comparisons to their European counterparts. 
Evidence of high prices has been given, for example by The Sunday Times which ran 
a campaign in 1998-99 to show that UK food prices are much higher than in other 
countries in Europe and in the US. 
Among the top multiples, Sainsbury with nearly 8% has operated on the highest 
margins among top multiples. However, Tesco remained consistent and displayed best 
growth rates among all the top multiples in terms of 1985. More recently, after the 
takeover by Wal-Mart, Asda's operating margins have dropped nearly to half from 
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1985. However, CC (2000) reviewed the issue of higher margins in 2000. In its report, 
it found that, allowing for tax and quality differences, UK food prices were about 12- 
16% higher than those in France, Germany and the Netherlands in late 1999. However 
part of this, it argued, was due to the high exchange rate, and the higher land and 
building costs in the UK. In the conclusions, the CC did not find evidence of 
excessive pricing in the UK. 
2. Return on the Capital Employed (ROCE) 
Significant capital investment took place within the UK GRI in 1985-2003. The 
retailers did not just change their locations but their store formats too. Some measure 
of capital efficiency was therefore required. ROCE is used in this study because it 
appeared to be most commonly employed measure of capital efficiency in the retail 
sector (Lewis and Thomas, 1992). Among the top 4, Tesco showed more stable results 
with ROCE, and Asda has shown consistent recovery in ROCE results since the mid- 
1990s. However, Sainsbury and Safeway have shown a continuous downward trend in 
ROCE results. This is possibly due to a strategically incorrect decision of investment 
in the wrong direction. For example, Tesco constantly lowered prices and also 
competed with Sainsbury's high end, own label brands at competitive prices. 
However, Sainsbury did not focus on growing price concerns in the UK retail sector. 
Figure 3.9 presents the ROCE long-term trend of the top 4 multiples. 
Figure 3.9 Long-term ROCE trend of top 4 multiples 
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3. Return on Total Assets (ROTA) 
Figure 3.10 shows the ROTA trend of top multiples in the last decade. ROTA is also 
one of the major performance indicators used in economics research analysing 
manufacturing sectors. 
Figure 3.10 ROTA trend of top multiples in 1994-2003 
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Nevertheless, ROTA is crucial to study assets deployment strategies in the retail 
sector. In accordance with this, the present study has also used ROTA as one of the 
measures for analysing profitability. ROTA is mainly collected from FAME, which is 
only available for the last 10 years. Among the top multiples, Morrisons outperformed 
others and displayed a consistent upward trend. Overall, it can be argued after 
analysing trends of all three performance measures that Tesco has outperformed all 
the top multiples in the last two decades. 
3.5.2 Space Utilisation 
In the UK, the terms `superstore' and `hypermarket' are frequently used 
interchangeably (see section 3.3 for detailed definitions). While restrictions slow the 
advance of large store formats in the UK, they certainly do not stop it (Harris and 
Ogbonna, 2001; Fernie, 1997). Asda's store development programme in 2001 is its 
largest ever, featuring store extensions and new hypermarkets under the `Asda Wal- 
Mart' banner (Retail Review, 2001). Tesco has also strengthened its move into wider 
assortments of non-groceries with its Tesco Extra hypermarket formats. However, a 
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number of studies suggest having cost or efficiency gains from developing superstore 
formats (Barron, 2005; Guy et al., 2005; Barros and Alves, 2004). Hernant and 
Julander (2003) and Messinger and Narasimhan (1997) have listed all the studies 
which found cost and efficiency benefits from larger store formats. Most recently, 
Reynolds et al. (2005), in special edited issue dedicated to the UK retail productivity, 
emphasised the importance of defining correct efficiency indicators for international 
comparison of the UK retail productivity. Table 3.10 summarises the trends of sales 
area among the top multiples and total sample size. 
Table 3.10 Total sales area trends of top multiples (1000 sq ft) 
Sales Area 1985 1990 1995 2000 2003 
Net Change 1985-2003 
(000' sq ft) sq ft'000 %. 
Tesco 7,415 9,071 12,641 16,895 21,830 14,415 194.4 
Sainsbury 4,325 6,430 9,338 13,055 15,199 10,874 251.4 
Asda 3,406 7,795 8,210 9,699 11,300 7,894 231.8 
Safeway 5,036 7,727 9,316 10,184 10,464 5,429 107.8 
Somerfield 5,358 7,241 6,099 11,551 10,549 5,191 96.89 
Morrisons 824 1,472 2,527 3,572 4,241 3,417 414.7 
Avge. Top 4 5,045 7,756 9,876 12,458 14,698 9,653 191.3 
Total Sample 1,163 1,031 1,193 2,002 3,232 2,069 177.9 
Source: The Retail Rankings and Annual Reports. See Appendix A2 for yearly trends 
Morrisons remained on top in adding sales area in terms of percentage growth from 
1985. The average of the top 4 multiples nearly doubled in the last two decades, but 
Safeway remained the slowest among top 4 to acquire more sales area. However, the 
expansion of sales area included some major mergers and acquisitions apart from new 
store openings and developments of the existing stores. The growth in sales area is 
strongly associated with the growth in sales and size, which resulted in dominance of 
two or three retailers in the industry. Apart from the efficiency gains, the larger 
formats have helped in expanding the non-food ranges in the outlets and other 
services like pharmacy, dry cleaning, restaurants and, more recently, financial service 
counters in the stores. This has resulted in higher sales for the dominant retailers like 
Asda and Tesco. 
Shaw et al. (1989, p. 14) emphasised the significance of sale density and argued that 
"the appropriate measurement of scale in a store is a combination of sales area and 
sales density". Sales area is not sufficient on its own, as differing sales densities 
reflect differing degrees of capacity utilisation and will alter levels of costs. In the 
majority period of the last decade, Sainsbury continued to outpace the rest in terms of 
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sales per sq ft, but Tesco finally outpaced Sainsbury in 1996 (see Table 3.11). 
Moreover, CC (2000, Vol. 3, p. 318) provides some evidence (indirectly) on consumer 
preferences for larger store formats in analysis of sales by store size, which showed a 
positive relation between them. Guy et al. (2005) also supported the notion of bigger 
store formats leading to higher sales growth, and thus maintained the scale of 
economies argument. 
Table 3.11 Sales density trend of top multiples 1985-2003 
Sales Density 1985 1990 1995 2000 2003 
Net Change 1985-2003 
(£/sgft)` . E/sgft e7ý .. 
Tesco 405 463 490 568 518 113 27.9 
Sainsbury 680 655 620 535 483 -197 -29.0 
Asda 508 329 411 564 611 103 20.3 
Safeway 333 381 401 425 435 102 30.7 
Somerfield 322 254 332 268 224 -98 -30.4 
Morrisons 408 410 452 470 533 125 30.7 
Avge. Top 4 482 457 480 523 512 30 6.3 
Total Sample',, ` 404 463 556 560 456 52 12.9 
Source: The Retail Rankings and Annual Reports. See Appendix A2 for yearly trends 
Burt and Sparks (2003) also emphasised that the sales density/capacity utilisation 
relationship is important for future market structures, given the relative sales densities 
achieved by different retailers. The importance of sales density was acknowledged by 
the CC (2000, Vol. 2, p. 215) as a more important influence on cost structures at store 
level than economies of scale: "A given increase in sales density will lead to a 
proportionately lower increase in staff costs ... This effect has a much more 
significant impact on staff costs than economies of scale". Burt and Sparks (2003) 
proposed two paths to growth spirals: the increased sales' density results in lower unit 
costs which lead to higher net margins and thus the surplus can be invested in either 
facilities enhancement or price reductions. The price discount/cost reduction approach 
may perhaps be best exemplified by Wal-Mart, and the facilities' provision by Tesco, 
though it is recognised that such approaches are not entirely mutually exclusive and 
retailers may have elements of both. Sales' density has been identified as a 
fundamental component of power in retailing as it reflects asset utilisation (Burt and 
Sparks, 2003; Hemant and Julander, 2003). Figure 3.11 depicts the relationship 
between sales' density of top multiples and their operating margins. 
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Figure 3.11 Relationship between sales' density and operating margins of top multiples 
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Source: The Retail Rankings, Annual Reports and FAME. See Appendix A2 for total sample 
Figure 3.11 displays a positive relation between increasing sales' density and 
operating margins of the top multiples. Moreover, after the takeover by Wal-Mart, 
Asda has successfully moved the UK competitive agenda more on to price and, in 
doing so, has caused problems for the two weaker players in the top 4- Sainsbury and 
Safeway. Asda, with continued focus on price reduction and non-food developments 
in its largest store formats compared to others in the sector, achieved the highest 
sales/sq ft among the top 5 in 2001 (see Table 3.11). 
3.5.3 Geographical Expansion 
The top multiples' development in the 1980s and early 1990s witnessed a rapid 
growth in number of outlets of large store formats, particularly out-of-town and edge- 
of-town sites. On the other hand independents and small grocers witnessed a regular 
decline and continued closure of outlets. The top multiples operate in most regions of 
the UK, and most recently Morrisons has widened its market approach after the 
Safeway takeover. Table 3.12 shows that top multiples have nearly doubled their 
outlets number in the last two decades. However, in recent years, the government has 
introduced strict planning procedures for opening of new sites. As mentioned earlier, 
this slowed the physical expansion of top multiples but did not stop it. Researchers 
argued that the physical expansion of top multiples in this century will mainly be a 
result of merger or acquisition (Burt and Sparks; 2003; Harris and Ogbonna, 2001; 
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Dawson, 2000). Moreover, this will further strengthen the consolidation in the UK 
grocery sector. For example, the mergers of Somerfield and Kwik Save in 1998 and, 
more recently, Morrisons and Safeway in 2004. 
Table 3.12 Total outlet number trends of top multiples 
Outlet 1985 1990 = : 1995 2000 , '' , 2003 
Net Change 1985-2003 
Numbers, . , Outlets' ,: ý %"r': ' 
Tesco 441 379 519 659 1,982 1,541 349.4 
Sainsbury 271 291 355 432 498 227 83.8 
Asda 101 199 203 230 248 147 145.5 
Safeway 1,082 838 547 482 481 -601 -55.5 
Somerfield 893 756 618 1,371 1,269 376 42.1 
Morrisons 33 45 72 101 119 86 260.6 
Avge. Top 4 474 427 406 451 802 329 69.3 
Total Sample 141 109 128 182 273 132 93.9 
Source: The Retail Rankings and Annual Reports. See Appendix A2 for yearly trends. 
However, the top multiples have found another mode of physical expansion through 
acquisitions of convenience stores. According to industry reports, this is a growth area 
as `cash- rich, time-poor' consumers are on the rise (IGD, 2004). The CC (2000) 
helpfully made a clear distinction between the two sectors, giving the green light to 
potential takeovers. Most recently, Tesco has acquired hundreds of stores through its 
acquisitions of TNS stores (Nite and Day and One Stop) and Administore (Europa, 
Harts and Cullens). A variety of groups is now calling for a suspension on more 
convenience store acquisitions by supermarkets to try to halt the `Tescoisation' of 
Britain. What is certain about these recent acquisitions is that the writing is on the 
wall for the traditional independent corner shop, which simply cannot compete on 
price and range. It is also now the case that a new superstore does not cause the 
closure of many smaller stores and the last few years have seen a significant 
expansion in the convenience store sector. 
Industry experts have argued that the present emphasis is not so much on outlet size 
for its own sake, although there is a considerable push by the top 3 to develop larger 
stores, rather it is to develop formats suitable for particular locations, whether that is 
for a hypermarket, city centre, local superstore or convenience store (RTT, 2007). 
Table 3.13 presents the sales/outlet of top multiples in 1985-2003. There has been a 
continuous improvement in the sales/outlet of top multiples. Safeway increased it by 4 
times and Tesco doubled from 1985 (considered with sales for 2002, before the T&S 
stores' takeover). However, Asda is way ahead of all the retailers in terms of the sales 
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per outlet with its large hypermarket formats and the emphasis on non-food items. 
Sainsbury showed an upward trend until the mid-1990s and has continued to drop in 
sales after losing market share to Tesco. Somerfield struggled to maintain the 
sales/outlet, and after the merger with Kwik Save, it has further dropped for the group. 
Table 3.13 Sales/outlet trend of top multiples 
Sales/Outlet 1985 1990 1995 ,, 2000'- 2003' ' 
Net Change 1985-2003 
. . 4*, ,. L£1 % 
Tesco ,; " 
9,927,116 11,079,380 11,938,609 14,553,886 5,702,698 -4,224,418 -42.6 
Sainsbury ý. ý. 12,383,283 14,465,643 16,294,535 16,172,546 14,741,940 2,358,657 19.0 
Asda 16,932,577 12,891,261 16,619,857 22,716,697 26,060,283 9,127,706 53.9 
Safeway 1,826,968 3,509,807 6,821,837 8,987,234 9,469,418 7,642,450 418.3 
Somerfield 3,861,437 2,436,985 3,277,620 2,254,748 1,863,173 -1,998,264 -51.7 
Morrisons' 11,261,314 13,399,200 15,859,972 16,631,822 19,001,101 7,739,787 68.7 
Avge. Top 4 10,267,486 10,486,523 12,918,710 15,607,591 13,993,585 3,726,099 36.3 
Total Sample 3,175,588 2,959,034 3,124,676 4,014,968 4,594,307 1,418,719 44.7 
Source: The Retail Rankings and Annual Reports. *Net change according to 2002 before T&S takeover is 50.3% 
Average Store Size 
The number of larger stores has increased dramatically in the past 30 years. CC (2000, 
Vol. 1, p. 19) concluded that a net sales area of about 15,000 sq ft is the minimum 
required for one-stop shopping. Supermarkets were the large food stores of the 1950s 
and 1960s. From the 1970s, two larger formats spread rapidly: the superstore and the 
hypermarket. Table 3.14 illustrates the trend of average store size of top multiples in 
the last two decades. 
Table 3.14 Average store size trend of top multiples 
Average Store 198 1990 1995 2000 I1 I 2003 ,, 
Net Change 1985-2003` 
Size (sq ft) 
5 
._ T °_ sq ft % 
Telco',:. 
, 
16,814 23,934 24,356 25,637 11,014 -5,800 -34.5 
Sainsbury 15,959 22,096 26,304 30,220 30,520 14,561 91.2 
Asda 'ý, 33,723 39,171 40,443 42,170 45,565 11,842 35.1 
Safeway 4,654 9,221 17,031 21,129 21,755 17,101 367.4 
Somerfield 6,000 9,578 9,869 8,425 8,313 2,313 38.6 
Morrisons 24,970 32,711 35,097 35,366 35,639 10,669 42.7 
Avg. Top 4 17,788 23,606 27,034 29,789 27,214 9,426 53.0 
Total Sample 8,683 9,497 9,346 10,974 11,853 3,170 36.5 
Source: I ne Kean KanIIngs ana AnnuaU Kupons. -rve[ cnange accoruing to LVVL uerore 1 &0 takeover is os. o'Yo. 
See Appendix A2 for yearly trends 
The average store sizes for top grocers have doubled over the last two decades. The 
edge/out-of-town development with large car parks, increased number of car users 
and one-stop shopping could justify the increased average store size in the last 
decades. Average store sizes, though edging up, did not change materially in the late- 
1990s. While new government planning guidelines have led to the development of 
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new formats and the strength of competition has forced the larger grocers to take 
smaller stores into smaller market and country town locations, extensions to these 
remain the favoured means of expansion in recent years. However, the early 21st 
century has seen the grocers start to mark their presence in the convenience sector 
with recent takeovers by Tesco and Sainsbury. 
The addition of new stores, the acquisition of competing floor space, and the rigorous 
implementation of customer-focused operating strategies have increased market share 
and concentration ratios. New store formats and locations, an emphasis on 
competitive pricing, the widening of product and service ranges, and improvements in 
store ambience and service levels are visible outcomes of these strategies (Seth and 
Randall, 1999). As mentioned earlier, the researchers have argued for cost or 
efficiency gains to retailers from larger store formats (Barros, 2005; Guy et al., 2005; 
Barros and Alves, 2004). Guy et al. (2005, p. 77) mentioned productive use of labour, 
lower running costs per unit area, lower cost of distribution and efficient stocking of 
shelves as the principal drivers for larger store formats. Moreover, Clarke et al. (2002) 
highlighted the benefits to consumers through increased product range and lower 
prices from larger store formats. Figure 3.12 displays the relationship between 
average store size and sales revenue of the top multiples. 
Figure 3.12 Relationship between average store size and sales of top multiples 
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It is evident from the scatter plot that optimum level of store size ranged 25,000- 
30,000 sq ft, which is the average store size of Tesco and Sainsbury stores. In 
accordance with this, CC (2000) has concluded an optimum level of store size to gain 
staff cost and efficiency benefits. However, the present study can not compare the 
results due to lack of further segmentation of sales from particular store types. 
Overall, the figure below finds strong support for larger format stores to be 
strategically important for top multiples. 
3.5.4 Employee Data 
Retailing is a major employment sector. Moreover, it is a major employer of school 
leavers and `returners' to the labour market. Much of retailing is seen as a low skill 
activity, though this perhaps undervalues the personal skills needed to sell in an 
enhanced service economy. Many tasks can be fairly routine and this, together with 
the hours of opening in retailing, makes the sector a prime one for part-time labour. 
The rhythms of the trading day or trading week are also overlaid by various seasonal 
rhythms which for many retailers focus their operational attention and staffing 
concern on a few weeks around Christmas and the New Year. A transient labour force 
may therefore be required at these peak times as well. 
Although new stores have created jobs, other jobs have gone as specialist shops have 
closed, and the net employment impacts have been hotly debated (CC, 2000). To the 
extent that superstores are more efficient, employment in grocery retailing would be 
expected to decline. However, rising sales (including non-grocery items), longer 
opening hours and increased customer service have tended to increase employee 
numbers. Labour costs vary considerably, but a target figure of 8-10% of total costs is 
common (Burt and Sparks, 2003a). 
Within this debate, some retailers have realised that some jobs and some types of 
people have higher recruitment issues and so are focusing on these, seeking to retain 
quality staff. To a considerable extent, therefore, retailing is numerically dominated 
by a relatively low-skill, low-paid, part-time workforce. This workforce is primarily 
non-unionised and labour turnover in sections of this workforce is high. However, the 
accuracy of data provided for floor space and labour is heavily criticised by the 
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researches in regard to producing meaningful productivity analysis at store, company, 
and sector or country level. Table 3.15 presents the trend of employee data of top 
multiples. Implications from this table should consider facts that the figures are full- 
time equivalent and the data are collected from The Retail Rankings and FAME. 
Table 3.15 Long-term employment trend of top multiples 
ee Numbers lo Em 1985 1990 1995 ' 2000 2003 
Net Change 1985-2003 
p y Employees , %. 
Tesco 41,258 83,224 104,546 108,582 121,884 80,626 195.4 
Sainsbury 30,562 75,349 101,479 138,485 144,471 113,909 372.7 
Asda 30,562 59,918 69,338 89,981 134,068 103,506 338.7 
Safeway 33,937 63,139 67,323 80,708 57,417 23,480 69.2 
Somerfield 31,282 61,839 47,891 66,170 54,000 22,718 72.6 
Morrisons 7,293 12,429 23,200 34,576 46,778 39,485 541.4 
Avge. Top 4 34,080 70,408 85,672 104,439 114,460 80,380 235.9 
Total Sample 7,499 10,201 12,170 18,888 24,401 16,902 225.4 
Source: The Retail Rankings and FAME. See Appendix A2 for yearly trends 
Assessing productivity is not a precise science, and there are conceptual as well as 
statistical difficulties. Productivity, typically, is measured in terms of labour 
productivity, as gross value added per worker or per worker hour. Several recent 
aggregate economic studies have concluded to a greater or lesser extent that on this 
basis overall average labour productivity is lower in the UK than, notably, in France 
and the US. Researchers emphasised that there are particular difficulties in measuring 
both labour inputs and total outputs in retailing (OXRIM, 2004). For example, it is not 
clear whether current productivity estimates are equally reliable or unreliable across 
countries, though the UK figures on hours worked in retailing are particularly dubious 
because of the high level of self-assessed part-time working and the timing of data 
capture (Reynolds et al., 2005). All of the estimates are sensitive to changes in 
method of calculation and the data used. Most assessments of UK retail productivity 
focus on labour, not on total factor productivity, and therefore take little account of 
the different forms of UK retailing and the different combinations of land and capital 
inputs (Dawson, 2005). 
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3.6 Conclusion 
This chapter has attempted to build a description and analysis of the competitive 
structure and activities of the UK grocery retail sector. It was always intended to focus 
on secondary research materials and only on the UK. The description and analysis are, 
it is hoped, ones that would be recognised by many working in and commenting on 
the sector. However, it is worth mentioning that the data management remained 
controversial between different sources, which is mainly due to different definitions 
of categories and sub-categories in the sector. It will be useful to test this in future 
work. Similarly, it would be a useful exercise to develop the structure employed here 
into an international comparison. There are issues of data standardisation and 
availability, but a comparison could be drawn. 
Tesco continued to assert its dominance over its rivals and showed strong growth in 
the last two decades. Meanwhile, Asda after takeover by Wal-Mart has shown strong 
growth (particularly in non-food), and were well positioned in early 2000 to overtake 
Sainsbury for number two position. Sainsbury's disappointing market share decline 
has continued since it lost the number one position to Tesco in 1994. The big losers 
among the top 4 multiples remained Sainsbury and Safeway. Morrisons has also 
shown strong growth, and the recent takeover of Safeway positioned it among the top 
4 multiples with a national coverage of market. Somerfield continued to display poor 
results and lack of market focus in the last two decades. Overall, the sector has 
become more competitive and the consolidation continued in the last two decades. 
Among the other top multiples, Waitrose, Lidl and Aldi have made significant 
progress, benefiting from numerous site openings. Moreover, the Co-operative group 
has also shown recovery signs in early 2000, benefiting from the conversion and 
refurbishment of a number of acquisitions. However, the independent stores and small 
multiples continued to lose market share with growing influence of top multiples on 
overall market competition. The last two decades also witnessed numerous mergers 
and acquisitions in the sector. 
Competition in the grocery sector will continue to be more intense among the top 
multiples. This has driven multiple retailers to compete fiercely for market share 
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through price, range and service; diversify into non-grocery products and services; 
shift to premium products; enlarge existing stores; and open high-street convenience 
stores. 
However, the researchers analysing structure and performance of the UK grocery 
sector have emphasised frequent use of longitudinal data and sophisticated techniques 
(Barros, 2005; Athanassopoulos, 2003; Harris and Ogbonna, 2001; Carroll et al., 
1994; Lewis and Thomas, 1990). This could enhance understanding of the key issues 
in the grocery sector. The present research aims to fill this gap by using the theoretical 
background reviewed in Chapter 2. Moreover, it aims to present the factors affecting 
overall structure and performance of the sector. Dawson (2000) highlighted the need 
of more structured and advanced research in retailing to provide rigorous realistic 
models. The next chapter will propose the research framework from the background 
of literature reviewed in Chapter 2, and developments of research focused on market 
structure and performance studies in the UK grocery sector. 
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CHAPTER 4 
Research Framework 
4.1 Introduction 
This chapter takes a further step in responding to the need for further study 
summarised in the previous chapters. As discussed at the end of Chapters 2 and 3, two 
issues in research employing a structure and performance framework were 
highlighted. First, research including strategic groups (SG) as an intermediate level 
between firm and industry effect are more focused on finding performance 
differences. However, there is a paucity of longitudinal studies focusing on broader 
applications of SG theory in a competitive analysis of an industry. Second, research in 
the UK retailing industry lacks longitudinal studies analysing industry structure and 
performance. Consequently, two themes of questions are developed in this study, 
based on theoretical developments in SG research presenting an historical 
development of the UK GRI structure and performance. 
This chapter aims to provide a conceptual framework in the form of propositions to 
analyse empirically in regard to the UK GRI. The literature reviewed in the previous 
two chapters presented an overview of the research carried out in Industrial 
Organisation (10) and Strategic Management (SM) focusing on structure and 
performance studies. Moreover, Chapter 3 highlighted the lack of evolutionary studies 
in the UK retail sector employing sophisticated econometric tools to study industry 
structure and performance. 
The literature reviewed in Chapter 2 highlights the dominance of Porter's (1977, 
1979,1980 and 1985) research in SM literature. Porter proposed SGs as an 
intermediate level between firm and industry to analyse performance. Although the 
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theory of SGs was influenced by the SCP paradigm, but more focused on firms rather 
than industry as compared with SCP. Since then, the SGs theory has been widely 
adopted in SM research to understand the various concepts of competitive dynamics 
in different industries. Moreover, Porter (1980) proposed the generic framework for 
the individual firm's strategic positioning to understand higher performance among 
SGs. The follow-up research on the generic strategies model heavily criticised it for 
its narrow approach (cost leadership vs differentiation) and proposed more hybrid 
strategies. 
More recently, researchers have focused on extensions of SGs theory in understanding 
competition and performance in an industry. Moreover, there is a growing emphasis 
on studying the evolutionary aspects of SGs to understand competitive structure and 
performance. Despite all the varied research on strategic group analysis (SGA) there 
is a relative absence of longitudinal studies in SGs theory which focuses on SG 
dynamics. A similar gap can be found in the research on the UK grocery retailing that 
has not really studied the growth of industry over a long interval, instead it has 
focused on short period intervals in examining performance and structure. 
In accordance with these gaps in the research, this study takes a longitudinal 
perspective to describe the forces driving SGs' membership and structural evolution 
in the industry, and how they have influenced and shaped industry structure and firm 
performance. Moreover, the study proposed to analyse performance at different levels 
in the industry, including firm, industry and group level. In accordance with the 
theoretical issues raised in the previous chapter, this chapter presents a set of 
propositions to analyse empirically the several features of SGA. However, the 
propositions will be focused to improve understanding of the linkage between 
strategies, structure and performance of the UK GRI. 
This chapter is structured as follows. Section 4.2 summarises the research in SM and 
the UK retailing industry linking performance and strategies to identify the research 
gaps. In accordance with the gaps identified, Section 4.3 presents the research 
questions. Section 4.4 proposes the set of propositions to be analysed empirically in 
relation to UK GRI. The chapter ends with a conclusion. 
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4.2 Research in SM and UK Grocery Retailing 
Much of the emphasis in SM research since Porter (1980) has been on examining the 
link between strategy, environment and performance in order to achieve a position of 
competitive advantage. The concept of SGs was born in 10 but matured in SM. 
Nevertheless, the seminal paper of Porter (1979) remained the foundation grounds of 
SM literature which shift the focus on firms from industry in performance analysis. 
However, the purpose of SM studies was to improve the strategic conduct and 
positioning, to explore the relationship between strategic behaviour and economic 
performance. Mainly, the focus remained on the firm level conduct and performance. 
There are a number of studies in regard to retailing, which introduce Porter's generic 
strategic framework and the SGs theory for understanding the link between strategy, 
performance and structure of the industry. For example, Athanassopoulos (2003), 
Athanassopoulos and Ballantine (1995), Day et al. (1995), Carroll et al. (1994), 
Cronshaw et al. (1994), Lewis and Thomas (1994,1990) and McGee (1987), and 
have made important contributions in developing and examining positioning and SGs 
concepts in relation to understanding the performance differences across the UK GRI. 
Despite all these studies, the literature shows a disparity between static and dynamic 
studies carried out to link strategic management concepts and theories applicable to 
the UK GRI. As highlighted in the previous chapters, there is a general absence of 
longitudinal studies measuring the performance and strategic positioning of grocery 
retailers over time. The more prevalent static-based research reflects limited time 
intervals for the studies and the number of individual firms considered for research are 
the same for the whole time interval. Mostly, the studies carried out do not consider 
entry, exit and the amalgamation of firms over the time interval studied. The present 
research in contrast is focused on analysing performance at different aggregation 
levels. The focus will be on presenting a historical development of industry structure, 
and finding the factors which influence performance of the UK GRI in the long-term. 
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4.3 Research Questions 
In accordance with the above gaps identified in research, the focus of this study will 
be on answering the following questions. The first three are developed from the 
backgrounds of Chapter 2, and are aimed to enhance understanding of performance- 
related theoretical developments in SM and 10. 
" Does an industry structure and analysis affect the nature of competition? 
" Do strategic groups exist within an industry and how do they matter to 
competition? 
" How can strategic groups be integrated into a systematic approach for 
competitive analysis? 
The next two questions are developed from the backgrounds of Chapters 2 and 3, and 
emphasise the broader theoretical issues of the present study. However, they aim to 
present factors affecting development of structure and performance in the UK GRI. 
" What are the major factors influencing the strategies and performance of the 
UK GRI for the period 1985-2003? 
" What explains the profitability and efficiency differences in the UK GRI? 
4.4 Specific Propositions 
Drawing on the literature reviewed in the previous chapters and the gaps found in the 
research, this section develops a set of propositions for empirically testing in relation 
to UK grocery retailing. Figure 4.1 outlines the development of the propositions for 
this research. It connects the base theories and current propositions to the SGs 
researches, and researches focus on UK retailing structure and performance. The 
specific propositions are discussed later in the sub-sections. 
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4.4.1 Strategic Groups' Mobility Barriers and Performance 
According to Porter (1980), mobility barriers serve the long-run profitability of 
member firms in a group. These barriers prevent firms moving from low-performing 
groups to high-performing groups and thereby help sustain performance difference 
among groups. In the absence of mobility barriers, firms from low-performing groups 
could easily move to high performing groups, increase intragroup competition, and 
reduce the profitability of group members. 
Dranove et al. (1998) emphasise the role of mobility barriers in identifying the true 
levels of group effect in performance differences and group existence. Mobility 
barriers are important to the maintenance of profitability differentials for two reasons. 
Firstly, they reduce competitive forces from outside the group by retarding imitation 
of group-level actions and attributes. Thus mobility barriers preserve the imperfectly 
competitive conditions necessary for SGs to affect prices and profits. Secondly, 
mobility barriers serve the role of delineating group boundaries and increasing the 
group stability over time. McGee and Thomas (1986) argue that mobility barriers are 
the factors which deter or inhibit the movement of a firm from one strategic position 
to another and, more generally, the expansion of firms in one group to a position held 
by another group. Thus, it is proposed: 
Proposition 1: SGs will have a persistent effect on firm's profitability only if 
mobility barriers restrict entry into the groups. 
Following the concept of entry barriers from the 10-discipline, Porter (1980) asserts 
that firms in SGs with high mobility barriers would have greater profit potential than 
those in groups with lower ones. The higher the mobility barriers, the greater the 
ability to prevent imitation and the greater potential of profit for the group members. 
Following this, Hatten and Hatten (1987) propose the theory of asymmetrical mobility 
barriers and argue that barriers to the most successful firms' SG within an industry are 
higher, whereas those to the less successful firms' SG are low. In addition to 
explaining sustained performance differentials, asymmetry is also used to describe 
several aspects of industry dynamics, for example the movement of firms across the 
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SGs and also to the industry stability. McGee and Thomas (1986) assert that mobility 
barriers deter or inhibit the movement of firm from one strategic position to another 
and the expansion of firms in one group to a position held by another group. The 
empirical studies from Oster (1982) and Mascarenhas (1989) suggest higher mobility 
barriers in the industry are associated with the low levels of firm movements. Hence, 
it is proposed: 
Proposition la: Group members with high mobility barriers would have high 
margins in the industry and depict low firm movements across groups. 
4.4.2 Strategic Group Analysis at Different Levels 
Porter's (1979) theory of interfirm performance differences within an industry relates 
a firm's performance to the characteristics of SGs. There has been continuous debate 
about the linkage between performance and SG and empirical findings reflect a mixed 
view on the theory proposed by Porter (1980). McGee and Thomas (1986), 
Fiegenbaum and Thomas (1990) and Johnson and Thomas (1988), for example, found 
more intergroup performance variance than intragroup. More recent studies claim to 
use better ways of creating SGs and report performance differences across SGs (for 
example, Nair and Filer, 2003; Nair and Kotha, 2001; Ferguson et al., 2000; Dranove 
et al., 1998). The studies linking performance with group effects control for 
environment and firm-specific factors to exhibit the true group level effects on 
performance in industry. 
Dranove et al. (1998) assert that the SG provides the context within which strategic 
interaction among firms occur, group membership is associated with firm-level 
performance. Following this, Nair and Kotha (2001) indicate that, after controlling for 
environment- and firm-specific effects, group membership is associated with firm- 
level performance. They used `environment munificence', defined as "capacity of an 
environment to support organisations in the market place", to control for any changes 
in environment that may be associated with firm performance (Yasai-Ardekani, 
1989). To control for the firm effects, they used firm-level realised strategy measures, 
notably firm age and firm size (Mintzberg, 1988). Most recently, on similar lines, 
Short et al. (2007) have emphasised multilevel analysis of performance and proposed 
-101 - 
Research Framework 
to use SGs as one of the levels. Based on their findings, the following hypothesis is 
proposed: 
Proposition 2: SG effects will explain the larger proportion of the variance in 
firms' performance when other factors are controlled for, and using SGs in 
multilevel analysis will improve understanding of performance differences. 
4.4.3 Strategic Group Dynamism 
In considering strategic changes, firms typically monitor the behaviour of similar 
referent organisations (SGs) in the same competitive environment in their search for 
new strategic options (Huff et al., 1992; Tirole, 1988; Scherer and Ross, 1990). In 
accordance with this, Fiegenbaum and Thomas (1995) argue that membership in a 
group provides a referent function wherein members constantly evaluate themselves 
with respect to their group's norms, i. e. group members will adjust their strategic 
behaviour towards the SG target, and proposed `Reference point theory'. They assert 
that SGA facilitates predicting the future structure of SGs in terms of their location on 
the strategic space from knowledge of the past patterns of competition. However, in 
reference point theory, attention is drawn towards two main functions. The first is the 
normative function of reference groups, in which standards and norms are developed, 
and individuals are then evaluated according to their conformity to these standards. 
The second is the comparative function in which the group serves as a comparison 
point or benchmark for individuals who use it in making judgments and competitive 
evaluations. Individual firms for their future moves and strategic changes benchmark 
the higher performance groups. 
Dranove et al. (1998) assert that the SG provides the context within which strategic 
interactions among firms occur, and thereby impact on firm performance. Within a 
SG, members use reference to each other in formulating their strategic actions and 
reactions. Following this, Nair and Filer (2003) assert that strategic interaction among 
group members over time tends to display a general group-wide relationship and 
group members' actions were made with an orientation towards their group. Thus, 
members either converge or diverge from their group norm or equilibrium while 
evaluating the strategic actions of their group in planning and implementing their 
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strategies. As strategic actions tend to require a considerable time to implement, Nair 
and Filer (2003) propose that strategies of firms within a group should reflect a long- 
term relationship. They used cointegration analysis to test for long-run relationships 
between variables. Most recently, Atthanassopoulos (2003) used this theory in finding 
efficient grocery retailers among the SGs in the UK GRI based on DEA analysis. 
Hence, it can be proposed: 
Proposition 3: SG membership provides a referencing role for members, and the 
boundary and context for competitive dynamics, then strategies of firms within a 
SG should exhibit a long-run relationship. 
Firm movements in the industry are associated in the literature with the height of 
mobility barriers. However, research in this area has focused on different types of 
movements. For example, Fiegenbaum and Thomas (1993,1990), Mascarenhas 
(1989) and Mascarenhas and Aaker (1989) focus on the relative movements in 
industry. An industry or SG is used as a reference point and mobility barriers are 
assessed by the frequency of movements into or out of the given unit. 
Another way of approaching this issue is to study the absolute movement of firms. 
Carroll et al. (1994) study the movement of firms in the industry by considering the 
absolute movement, i. e. firm's history provides a reference point and movement is 
determined by changes in the firm's strategic position regardless of the position of its 
competitors. Further, the effects of strategic positioning and competences are removed 
to link the strategic movements with performance. They relate the movement in the 
industry to two concepts, first the "facilitating pathways" which aid firms in moving 
towards more profitable positions, and second, "inhibiting pathways" which depress 
performance. Their findings reflect the strategic dimensions which facilitate 
movements towards profitable niches. Firms acknowledge the dimensions for the 
facilitating pathway and try to build up mobility barriers around them, i. e. if firms 
failed to do so then the industry will be highly competitive and the margins will be 
less in the industry. By analysing the group members' movements and their deviations 
in the industry over a longer time interval, it is possible to trace out the path or 
process of higher performance factors or the strategic dimensions leading profitable 
niches. Hence, it is proposed: 
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Proposition 3a: While assessing the mobility barriers, movements across groups 
can be helpful in finding new profitable strategic dimensions rather than just 
profitable niches. 
In a dynamic setting, firms make either major strategic changes or strategic 
adjustments to identify the appropriate `match' between external and internal forces, 
which may change over time (Ginsberg, 1988; Porter, 1980; Snow and Hambrick, 
1980). It follows that firm's strategic behaviour relative to the key strategic decision 
variables (the structural factor or mobility barriers which are group-specific) may 
result in changes in competitive strategy. 
According to Huff et al. (1992) and Dierickx and Cool (1989), firms reposition 
themselves in a competitive environment because the cumulative stress associated 
with such factors as poor performance or new strategic approaches exceed the 
cumulative inertia associated with the current strategy and asset investments. At this 
stage, firms may search for new strategic alternatives and, with the infrequency of 
major strategic change, typically monitor the behaviour of similar referent 
organisations (SGs) in the same competitive environment (Huff, 1982), which 
characterise the major strategic options. Thus, firms examine the recipes of 
competitive SGs and analyse group movements in terms of changes in key strategic 
decision variables over time (Fiegenbaum and Thomas, 1995,1993). They may 
choose to move in concert with their own SG or move either to follow the strategy of 
another SG or to define a completely new competitive group position (Mascarenhas, 
1989; Porter, 1980). Fiegenbaum and Thomas (1993) find that in the insurance 
industry, the structure of SGs is changed both in terms of the number of SGs and the 
emergence of new group positions. Thus, it is proposed: 
Proposition 3b: While the key strategic variables change in industry over time, 
SGs exhibit changes in member numbers and overall position. 
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4.4.4 Scale Advantage and Economies of Scale in Retailing 
The last two to three decades have witnessed a rapid transformation in the structural 
and competitive form of retailing in the UK and across Europe. At the end of the 
twentieth century, e-commerce appeared to be taking off at last. Moreover, retailers 
developed more sophisticated technology to improve their operations and customer 
base. However, researchers have recognised some key characteristics of UK retailing 
as the major features of the last century, which include: the increasing concentration 
and oligopolistic competitive nature of UK retail, the growing market power of top 
multiples, and the shift of power from manufacturers to retailers (Burt and Sparks, 
2003,2000; Cotterill, 2001,1986; Dobson and Waterson, 1999,1998a, b). 
Harris and Ogbonna (2001) stressed that market power (as an industry-level factor) 
will be a key competitive advantage of grocery retailers in the 21st century. Most 
recently, Burt and Sparks (2003) highlighted the market power of the top multiples in 
the UK GRI affects both forms of competition, vertical and horizontal. They also 
stressed the need of a long-term evolutionary study of UK GRI to understand the 
strategies, structure and performance linkage in the industry. Hence, it is proposed to 
study the market power and dominant retailers' market position effect on the 
performance of the industry: 
Proposition 4: Retailers with scale advantage in the UK GRI have an effect on 
horizontal and vertical competition, and out-perform other retailers with their 
dominant position in the market. 
As the above changes to the competitive environment influenced the food retailing 
market, existent literature indicates that, with varying degrees of success, food 
retailers attempted to exploit a range of `firm-level' sources of competitive advantage. 
Retail companies realised that their large store formats and enhanced power capacity 
could be employed to generate considerable advantage. However, unlike the 1960- 
70s, the exploitation of economies during the 1980-90s was not restricted to scale but 
was also noticeable in the scope of the operation of retailers (Harris and Ogbonna, 
2001). A particularly good example of this was the development of the `one-stop 
shopping' concept whereby food retailers endeavoured to provide a complete 
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shopping facility by offering non-traditional facilities ranging from dry cleaning to 
restaurant services. 
The development of larger store formats located out-of-town or edge-of-town 
remained a key trend in the UK and other European countries in the last two to three 
decades. However, the increasing store size is frequently justified by retailers in terms 
of economies of scale and consumer benefits. Researchers most recently have verified 
this assertion by academic research (Barros, 2005; Guy et al., 2005; Hernant and 
Julander, 2003; Competition Commission, 2000; Dawson, 2000). Hence, it is 
proposed to analyse the presence of economies of scale in the UK grocery sector and 
its effect on performance: 
Proposition 4a: Economies of scale exist in the UK GRI and the dominant 
retailers benefit from the larger store formats. 
4.5 Conclusion 
On the basis of the existing literature, as reviewed in the previous chapter, this chapter 
develops a set of propositions to be tested empirically in relation to the UK GRI. The 
propositions proposed in this chapter attempt to fill the critical gap identified in the 
existing literature, which includes focusing on the evolutionary aspect of the SGs in a 
long-term panel study; considering the longitudinal database to reflect a more 
structured growth pattern of the UK GRI; finding the strategic variables which are 
important to the structural changes and group evolution in the industry; and predicting 
the industry structure and performance by identifying the profitable strategic variables 
and niches in the industry. 
The propositions proposed in this chapter identify the need for a broader application 
of SGs in competitive analysis of an industry structure and performance. The 
propositions emphasise analysing the group effects on performance; analysing the 
evolution of industry, and finally, finding the factors influencing the structure and 
performance of the UK GRI. Moreover, the study by its nature will consider the entry, 
exit and amalgamation of firms over the time period. 
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The recent studies on SGA have shown the implication of more sophisticated 
statistical tools, including econometric models, in analysing the group effects on 
performance and studying the group dynamics. The econometric models are well 
borne out for the longitudinal studies in existing literature and are also, supported for 
their predictive validity. In accordance with this, the next chapter will present the 
methodology for testing empirically the propositions relation to the UK GRI. 
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CHAPTER 5 
Research Methodology 
5.1 Introduction 
This chapter aims to introduce the methodology to be employed in testing the set of 
propositions proposed in the previous chapter empirically. In accordance with the 
critical gap identified in the existing literature the set of propositions listed in the 
previous chapter require using more sophisticated statistical tools for empirical 
testing. From the early 1990s, there have been an increased number of studies on SG 
analysis (SGA) which emphasise using advanced statistical tools. The review of 
methodologies practised by researchers in SGA shows a steady evolution of more 
sophisticated statistical methods in the identification of strategic groups (SG), analysis 
of performance differences, and tracing the movements of firms across and within 
groups in the industry under analysis. 
The recent studies on SGs exhibit the application of econometric models to study the 
group effects on performance presenting a more dynamic analysis of the industry 
under analysis (Leask and Parker, 2007; Short et al., 2007; Athanassopoulos, 2003; 
McNamara et al., 2003; Nair and Filer, 2003; Nair and Kotha, 2001). Moreover, 
recent research has shown wider application of SGs in the competitive analysis of an 
industry. For example, using SGs as one of the levels in multilevel performance 
analysis (Short et al., 2007), as a reference group in efficiency analysis 
(Athanassopoulos, 2003), and as competitive groups on the basis of cognitive thinking 
(Leask and Parker, 2007). In accordance with this, the present chapter proposes an 
econometric model for the analysis of data in relation to the UK GRI. The method for 
analysis of data would be a firm-level panel study across all UK grocery retailers with 
annual data for the period 1985-2003. 
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The chapter is structured as follows. Section 5.2 presents a brief methodological 
evolution of SGA in chronological order. The subsections review early 
methodological development in SG research for the period 1972-1986, and detail the 
development until present times. It also highlights the key methodological 
development which has advanced the SG theory in the 1990s and the present decade. 
Section 5.3 reviews the particular researches which have methodologically 
emphasised the broader application of SG theory in competitive analysis. Section 5.4 
proposes the methodology to be employed in the present research. It also includes the 
rationale for choosing the method, and the strengths, weaknesses and limitations of 
the proposed methodology. Section 5.5 looks at the sample and the data sources for 
the sample. The chapter ends with a conclusion. 
5.2 Methodological Development in SGA 
This section provides a critical reflection on the way of proceeding in this research. In 
accordance with the review of existing literature, the research on SGs can be broadly 
divided in two eras. The first is from 1972 to 1986 and the second from 1987 
onwards. The most important articles on early research on SGs are Caves and Porter 
(1977) and Porter (1979). In both eras, however, research tries either to confirm the 
hypotheses proposed by Caves and Porter or to further develop issues presented in 
these two seminal papers. 
The first phase mostly involved verifying the hypotheses developed by the authors 
while applying different statistical tools. The second phase linked the important issues 
in SGA with statistical development, and also introduced the application of SGA in 
addressing the other issues in strategic research. For example, identification of 
strategic stable time periods for more accurate assessments of the formation of SGs 
and tracing the firm movements across and within the group in order to study the 
industry evolution and mobility dynamics. The more recent research argues that the 
implication of more sophisticated statistical tools can produce better results in linking 
groups' effect with performance differences. The following sections look over the 
methodological issues and broadly classify them into two phases, Phase I from 1972 
to 1986 and Phase II from 1987 onwards. 
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5.2.1 Phase 1 (1972-86) Developments and General Criticism 
This part seeks to shed light on the approaches adopted by the early pioneering 
research on SGA. Some researchers employ approximate rules-of-thumb to specify 
groupings (without the aid of statistical techniques), while others use statistical 
methods to identify them. The former reflects an intuitive (or judgement-based) 
approach while the latter reflects a more systematic approach to uncovering and 
testing groupings. 
The research on SGs in 1972-86 can be broadly classified into two sets; the 
orientation of industry performance remained predominantly in Industrial 
Organisation (10) research, while the focus on firm performance continued to 
characterise research in strategic management (SM). 10 research at that time was 
typically conducted on cross-sectional industry samples, with SGs identified on the 
basis of a single variable such as size (Porter, 1979), advertising intensity (Oster, 
1982), geographical origin (Donsimoni and Leoz-Arguelles, 1981) or with a small set 
of variables, including advertising and R&D intensity, vertical integration, and size 
(Hergert, 1983; Tassy, 1983). On the other hand, SM research on SGs was typically 
confined to a single industry, with the variables used to identify groups selected on 
the context of the industry under study (Dess and Davis, 1984; Faizer and Howell, 
1983). However, the main criticisms of this research, which drive improvement in the 
application of more sophisticated statistical methods for SG research, are summarised 
below: 
1. Weak identification of SGs. Researchers during this phase (Prmieaux, 1985; 
Porter, 1979; Newman, 1978; Caves and Porter, 1977; Hatten, 1974; Hunt, 1972) 
generally used a rule-of-thumb approach to specify groupings (without the aid of 
statistical techniques), which reflect an intuitive (or judgement-based) approach. This 
leads to the need to develop statistical methods to discover the groupings in a more 
systematic manner, allowing the uncovering and testing of the groupings identified. 
Researchers after the mid-1980s widely employed cluster and factor analysis to form 
groups as a means to overcoming the criticism of their weak identification. 
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2. Static analysis of SGs. The majority of studies in 1972-86 were limited to the 
identification of SGs at a given point in time. In other words, they displayed static 
structure of the industry or groups. The observed groupings were taken as evidence 
that SGs identified at a given point hold over time. To establish the general validity of 
this proposition, static analyses need to be expanded to longitudinal to establish 
whether groupings identified in one point at time hold at another (Cool and Schendel, 
1987). 
3. Performance consequences of SG membership. A central theme in the research 
was that SG membership has performance consequences. However, the few empirical 
findings relating to this differential performance hypothesis were conflicting. The 
limitations of analyses of studies between 1972-86, with the exception of Oster (1982) 
and Dess and Davis (1984) were, firstly, the exclusive reliance on single performance 
indicators to draw inferences about intra-industry performance differences and, 
secondly, unadjusted measures, such as return on equity, and return on total firm 
assets were employed to evaluate SGs performance differences. 
5.2.2 Phase II (1987 onwards) More Sophisticated Statistical 
Tools 
This phase is mainly concerned with the implication of SGA in understanding more 
refined concepts of competitive dynamics. The phase started with an emphasis on 
longitudinal studies to define groups. Later on, the emphasis shifted from an industry 
structure-performance linkage to being more firm-oriented. Mascarenhas (1989) and 
Fiegenbaum and Thomas (1990) studied the structural evolution of the off-shore oil 
drilling industry and the pharmaceutical industry in the UK through SGA to 
understand the competitive dynamics. Following this, researchers started employing 
SGA in studying industry dynamics and structural evolution. They thus analysed the 
firm movements across groups or within the groups to find out the profitable niches 
and dimensions with the help of SGA and to predict the future structure of the 
industry. 
The criticism of Barney and Hoskisson (1990) about the existence of SG theory 
remained the main driver for the research to start employing sophisticated statistical 
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tools in defining groups and studying group effects. Studies in the 1990s have focused 
on analysing the movements of firms across or within groups. In contrast, Dranove et 
al. (1998) drew the attention of researchers from group movements to the heart of 
SGA, i. e. group membership and performance difference linkage. In accordance with 
this, more recently, researchers have employed sophisticated statistical (including 
econometric models) tools to link performance and SG membership (Leask and 
Parker, 2007; Short et al., 2007; Nair and Filer, 2003; McNamara et al. 2003; Nair 
and Kotha, 2000). 
As mentioned above, Barney and Hoskisson (1990) criticise SG research for its 
grouping techniques to identify groups in an industry and then linking it to 
performance. 
1. SG formation. Barney and Hoskisson (1990) assert that the results based on the 
power of the clustering algorithms applied overlooks the fact that there is virtually no 
probability theory associated with these types of analyses (Haritigan, 1975). This lack 
of theory makes it impossible to reject statistically this hypothesis that there is no 
group structure in an industry. Some of the researchers recognised this problem and 
adopted Ward's (1963) minimum variance method, which provides some algorithms 
which are better at discovering known group data structures in a data set than others 
as a justification for using a particular algorithm. However, it is also criticised with 
the same assumptions noted above, i. e., assuming that a group structure exists. To 
overcome limits of cluster/ factor analysis, Cool and Schendel (1987) subjected a 
single data set to multiple analyses, using different algorithms, but Barney and 
Hoskisson (1990) argue that this approach is also based on the assumption that groups 
do exist. 
2. Choice of variables. Researchers argue that `intimate knowledge' of an industry is 
essential in both choosing strategic variables to include in an analysis and in 
interpreting the analysis results (Cool and Schendel, 1987; Harrigan, 1980; Hatten, 
1974). However, Barney and Hoskisson (1990) argue that intimate knowledge has a 
limited generalisability and replicability. Thus it is difficult to use this kind of 
knowledge as a way to judge independently the `intuitive appeal' of a set of SGs in an 
industry. Recognising the limitation with `intimate knowledge', researchers start 
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including a broader range of variables in SGA, which increases the probability of 
including relevant group-defining attributes. However, it is also criticised for the 
authenticity of clusters formed, as all the variables are given equal weights in 
generating clusters. Barney and Hoskisson (1990) recognise that it is possible to give 
weights to particular variables but it requires some theoretical framework both for 
choosing strategic variables to include in an analysis, and for judging the quality of 
the results of these analyses. 
5.2.3 Group Structure and Stability 
By the late 1980s, SGA was criticised for not defining the stable group structure in the 
industry before examining the SG effects on performance. Researchers recognising 
this problem tried to overcome this criticism by using multiple strategic variables and 
identifying stable strategic time periods (SSTPs). 
1. Using multiple strategic variables. Following Ansoff (1965), Hoffer and 
Sehendel (1978), Day (1984) and Cool and Schendel (1987) propose that business 
level strategy consists minimally of two sets of activities: (1) those dealing with 
business scope commitments, and (2) those dealing with resource commitments, both 
intended to achieve a competitive advantage. Thus, both scope- and resource- 
committed strategy variables can better identify groups. Scope commitments included 
decisions involving (1) the range of market segments targeted, (2) the types of 
products and/or services offered in the market segments selected, and (3) the 
geographic reach of strategy. Resource commitments were defined to include 
business-level deployments of resources (cash, human, material, etc. ) to those 
functional areas that were key to obtaining and preserving a competitive advantage in 
target product-market segments. 
2. Identifying the stable strategic time periods (SSTPs). There was a growing 
emphasis on identifying stable group structure in the industry before examining the 
SG effects on performance. Cool (1985), Fiegenbaum et al. (1987) and Fiegenbaum 
and Thomas (1990) explored the methodologies for the identification of SSTPs. The 
variance-covariance matrix of strategic variables for a given firm over time was used 
to determine an industry's SG structure over time. The rationale behind this method 
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was that when the industry's firms alter their commitments along the identified 
strategy variables, the covariances between these variables should reflect this 
repositioning (Cool and Schendel, 1987). Subsequently, Fiegenbaum and Thomas 
(1990) defined five steps to identify SSTPs and SGs in the industry (see Appendix B1 
for full details of steps). 
5.2.4 Group Dynamism and Mobility Barriers 
In the literature reviewed, the concept of mobility barriers has been employed to 
explain: (1) entry into an industry, (2) intergroup mobility, and (3) performance 
differences between SGs in an industry. McGee and Thomas (1986) argued that 
mobility barriers provide a much firmer basis for identifying groups than `strategies' 
which tend to be more loosely defined and thus to be considered before forming the 
SGs. Following this, researchers found a low level of firm movement and associated it 
with the presence of mobility barriers in industry (Mascarenhas, 1989; Mascarenhas 
and Aaker, 1989). 
The stability of group structure was argued to be closely associated with mobility 
barriers. Sudharshan et al. (1991) developed a procedure called MOBIUS (Mobility 
Barriers Identified Using SGs), based on `match ratios', in order to identify those 
competitive variables which act as mobility barriers in the pharmaceutical industry. 
Following this, Caves and Ghemawat (1992) using PIMS `New Research Database' 
(NRDB) identified mobility barriers in a cross-section of industries. Their analysis 
suggested that differentiation-related advantages are absorbed into higher margins and 
(in some instances) larger market shares, while cost-related advantages are taken 
primarily in terms of increases in market share. 
However, the Sudharshan et al. (1991) MOBIUS procedure is useful but does not 
provide `height' of mobility barriers. In accordance with this, Carroll et al. (1994) 
explore the mobility dynamics and develop a method to identify the location and 
severity of mobility barriers. Carroll et al. (1994) attempt to overcome the problem 
with MOBIUS and propose the application of `canonical correlation' between 
movements and performance to measure the height of mobility barriers. Earlier, 
Ginsberg and Venkatraman (1985) argued that there are multiple linkages between 
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strategy and performance and a canonical correlation analysis is used to capture the 
richness of these linkages. To assess competences, each performance canonical 
variable is regressed on the corresponding canonical variable for strategic positioning. 
Residuals for each firm are calculated for each year. Then, mean residuals are 
calculated across years. One mean residual is allowed to represent the 
multidimensional set of competence variables for each firm. 
5.3 Specific Issues in SGA 
There are specific issues which have been dealt within methodological development 
in SG research. The emphasis is also on expanding the applications of SGA to 
understand the competitive dynamics of the industry under analysis. This section 
looks at these specific issues and recent methodological developments in SG research. 
1. Longitudinal studies to understand evolution of industry (Early 1990s). Oster 
(1982) and Mascarenhas (1989) expanded the application of SGA in studying group 
dynamics through understanding the evolution of industry over a longitudinal 
database. Oster (1982) addresses the theoretical question of how these SGs arise and 
the potential causes underlying future SG shifts, as well as identifying the potential 
application of SGs dynamics. Following this, Mascarenhas (1989) carries out a 
longitudinal study using multiple strategy variables, while Oster (1982) uses only one 
variable (advertising intensity). The findings from Mascarenhas (1989) suggested that 
though changes in group strategy occur, they do not involve most dimensions and all 
groups. The change in group membership analysed by the assignment of a firm to a 
different group from the one it had been in during the prior year. 
2. Using multiple performance variables. SG research traditionally shows a mix of 
results linking SG with performance differences. One of the main reasons associated 
with not finding a link between SGs and performance in phase I (1972-86) is the lack 
of longitudinal studies and also the lack of using multiple performance variables. 
From phase II (1987 onwards), to overcome these criticisms and in an attempt to find 
a better link between performance and groups, researchers conducted more 
longitudinal studies in SGA. They argued that longitudinal studies conducted on SGs 
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potentially offer stronger, and more meaningful groups than form on a random time 
basis. 
In comparison to previous research, from phase II (1987 onwards) researchers have 
used multiple performance variables to measure the performance differences among 
SGs. However, researchers have largely used financial accounting measures to verify 
the performance differences across or within the group rather than measures of 
economic performance. Variables like, return on sales (ROS), return on assets (ROA), 
and return on capital employed (ROCE) have been widely used by researchers for the 
studies in SGs. 
3. Development towards using more sophisticated statistical tools for a broader 
use in competitive analysis (including econometric models). Researchers have 
acknowledged the application of more sophisticated tools in analysing the linkage 
between group membership and performance differences. The evidence on the 
equivocal nature of the linkage between strategy and performance is associated with 
the weak identification of group and the flaws in statistical techniques applied to 
identify performance differences across groups. 
Researches from the 1990s onwards employed more sophisticated statistical tools in 
finding the performance differences across and within groups. Lewis and Thomas 
(1990,1994) examined the strategy-performance consequences of SGs membership in 
the UK GRI. This is pursued by means of alternative ways to form SGs: grouping 
based on size, key strategic variables, and on factors. Lewis and Thomas (1990) 
developed a discriminant analysis model to reverse the testing procedure in order to 
test the linkage fully. Ward's hierarchical technique using squared Euclidean distance 
is chosen to form clusters, and ANOVA and Scheffe tests are used to test the 
existence and significance of performance differences between them. The study 
provides support for SGs as constructs with predictive validity in understanding 
performance consequences and their relationship to industry and competitive 
dynamics. 
Dranove et al. (1998) in a theoretical study propose that strategic interaction among 
group members are critical for a group-level effect on profits and that mobility 
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barriers are necessary to preserve both group composition and their effects over time. 
Following this, Nair and Kotha (2001) study empirically the Japanese steel industry 
and propose that, after controlling for firm and environment effects, group 
membership will be associated with firm-level performance. In this study firm- 
specific effects are isolated by running regression analysis with the firm-level variable 
as the dependent variables and the group dummy variable as independent variable. 
The relationship between firm performance and the environment, firm-specific 
variables and group dummy variable are modelled. A comparison of ANOVA and 
regression results supported that, controlling for environment- and firm-specific 
effects, group membership is associated with the firm-level performance. 
Following the Dranove et al. (1998) assertion on strategic interaction and the 
Fiegenbaum and Thomas (1995) reference point theory, Nair and Kotha (2003) find 
empirical support for the proposition that strategies within a group should exhibit a 
long-run relationship and SG members will converge or diverge towards equilibrium 
over the subsequent period. Nair and Kotha (2003) adopted Johansen (1988) 
methodology for long-term relationship among the strategies and performed a 
cointegration analysis, which is described as error correcting behaviour in 
econometrics, which relates changes in one variable to changes in another variable 
reflecting a long-run relationship between two variables. 
McNamara et al. (2003) propose that SGs represent a range of strategic positions 
firms may stake out and use as a reference point. The perceptions of industry 
managers are used to identify the structure and positioning of firms. Hierarchical 
linear modelling (HLM) is used to model simultaneously within-group and between- 
group performance. One-way analysis of variance and regression analysis are 
performed to test the performance differences within and across groups. Little 
evidence is found for performance homogeneity across firms within the same SG. The 
result emphasises the importance of positioning within the industry's SG structure and 
a SG offers different strategic positions for a firm. 
More recently, following the concept of reference points introduced by Fiegenbaum 
and Thomas (1995), Athanassopoulos (2003) proposes the concept of efficient 
benchmarking that allows composition of SGs in the UK GRI on the basis of 
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empirically-derived production function frontiers. The relative efficiency of activity 
units is assessed thorough Data Envelopment Analysis (see Appendix B2 for details 
on DEA application in SGA). The empirical frontier is defined using non-dominated 
firms, i. e. no other firm or combination of firms can be found so that with the same or 
less resources it could generate more output. The inefficient firms are projected on the 
efficient frontier adopting orientations such as output maximisation (for given 
resources maximise outputs), input minimisation (for given outputs minimise resource 
use) or mixed strategies. The frontier-based assessment of firm performance has 
profound implications that go beyond the strict measurement of relative efficiency. 
However, a most recent study has stressed extending SGs application in competitive 
analysis. Following McNamara et al. (2003), Short et al. (2007), using HLM, 
proposed to use SGs among multi-level performance analysis for a better 
understanding of performance differences across industry. In another recent study, 
Leask and Parker (2007) formed competitive groups following the Huff et al. (1992) 
model based on cognitive thinking. The researchers concluded that SG can advantage 
the research in SM, if it is able to recognise the precedent of strategic conduct which 
takes place within an industry in search of competitive advantage. Following the 
recent methodological development in research applying SG theory to understand 
industry structure and performance, the next section proposes the methodology used 
in empirically analysing the research questions of the present research. 
5.4 Proposed Methodology 
The method for the analysis is the use of a `firm-level panel' study across all UK 
grocery retailers with annual data from 1985 to 2003 (i. e. standard econometric 
methods). Panel data analysis is a means of studying a particular subject within 
multiple sites, periodically observed over a defined time frame. Within the social 
sciences, panel analysis has enabled researchers to undertake longitudinal analyses in 
a wide variety of fields. The combination of time series with cross-section can 
enhance the quality and quantity of data in ways that would be impossible using only 
one of these two dimensions (Baltagi, 1995, p. 4). 
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The existing literature reviewed on SGA demonstrated the increase in application of 
more sophisticated statistical tools in researches. However, the implication of 
econometric models in analysing the SG effects is more recently employed by 
researchers, for example, the Nair and Filer (2003) Error correction model. In the 
present research, the term `panel data' refers to the pooling of observations on a cross- 
section of UK grocery retailers on a time series basis (19 years, 1985-2003). In 
studying the microeconomics at the firm level, the value of single firm's costs, 
employment and output during regular annual accounting periods can be recorded to 
produce a time series. Alternatively, at any point in time, the values of the economic 
variables for a number of different firms can be recorded to create a cross-section of 
data. 
Panel data study can be further divided into two types: (1) In a Balanced Panel, each 
individual in the sample is observed over the entire sample period, i. e. each cross- 
section unit has the same time period available, and (2) in an Unbalanced Panel, there 
is entry and exit (attrition) of individuals in the sample over time, i. e. some time 
periods are missing for some units in the population of interest. The UK GRI has 
witnessed a number of consolidations over the last two decades. Takeovers and 
mergers have played a crucial role in shaping the industry structure. Therefore, 
analysis will use the Unbalanced Panel modelling with the fact that cross-section data 
will differ across time series because of the mergers, takeovers, entry and exit in the 
UK grocery retailers over the sample period. Moreover, the panel data can be 
analysed with linear or dynamic panel models with lagged variables. 
The development of panel data econometrics in recent years has led to the expansion 
of the range of economic and financial models where panel data econometrics is 
applicable. In simple terms, econometrics deals with the applications of statistical 
methods to economics. More broadly, it is concerned with (1) estimating economic 
relationships, (2) confronting economic theory with facts and testing hypotheses 
involving economic behaviour, and (3) forecasting the behaviour of economic 
variables. The following subsections review the alternative methods, rationale behind 
the proposed methodology, strengths and limitations and weaknesses. 
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5.4.1 Alternative Methods 
There is no other suitable method for this manner of study. There are many reasons 
for this but the basic reasons are: 
- The hypotheses to be tested rely on objective, measurable performance 
indicators rather than individual interpretations (e. g. as gained from an 
interview/ questionnaire approach). 
- Panel data method is the only tool which can combine cross-sectional and time 
series data for analysis. 
- The longitudinal studies favour the panel data model in the context for 
understanding the behaviour of individual firms over the sample time period. 
This research uses linear panel data regression models analysed at different levels of 
aggregations. However, -to study the dynamic effects in the data, a lagged dependent 
variable could be introduced in the panel models. The dynamic models depict the time 
path of the dependent variable in relation to its past value(s). The lagged dependent 
variables can be introduced to either fixed or random effects models. Nevertheless, 
this would require advanced econometric skills and are considered for future work. 
5.4.2 Types of Panel Models 
There are different types of panel models, including linear, dynamic and robust. 
Moreover, panel data may have group effects, time effects, or both. These effects are 
analysed by fixed effects and random effects models. Panel models estimate fixed 
and/or random effects using dummy variables. The core difference between fixed and 
random effect models lies in the role of dummies. If dummies are considered as a part 
of the intercept, it is a fixed effect model. In a random effect model, the dummies act 
within the error term (see Table 5.1 below and Appendix B3 for more details). 
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Table 5.1 Fixed effect and random effect models 
Fixed Effect Model Random Effect Model 
Functional Form* y11 = (a + p) + X,,, B + Vet yit =a+X,,, 6 + (, u, + Vor 
Intercepts Varying across group and/or time Constant 
Error variances Constant Varying across group and/or time 
Slopes Constant Constant 
Estimation LSDV, within effect, between effects GLS, FGLS 
Hypothesis test Incremental F test Breusch-Pagan LM test 
Source: Adapted from Park 2005. * Vif - IID(O, Q-' v 
As mentioned above, the fixed effect panel models can be analysed at three levels, 
which are highlighted below. 
1. Fixed Group effect model. The one-way, fixed group model examines group 
differences in the intercepts. The Least squares dummy variable (LSDV) for this fixed 
model needs to create as many dummy variables as the number of groups or subjects. 
When many dummies are needed, the within effect model is useful since it transforms 
variables using group means to avoid dummies. The between effect model uses group 
means of variables. The STATA `xtreg' command fits the within group effect model 
without creating dummy variables. The command reports correct standard errors and 
the F test for fixed group effects. 
2. Fixed Time effect model. The fixed time effect model investigates how time 
affects the intercept using time dummy variables. The logic and method are the same 
as those of the fixed group effect model. 
3. Fixed Group and Time effect model. The two-way fixed model considers both 
group and time effects. This model thus needs two sets of group and time dummy 
variables. LSDV and the between effect model are not valid in this model. The 
STATA `xtreg' command does not fit the two-way fixed or random effect models. 
However, we can create time dummies manually to run two-way, fixed effect models. 
5.4.3 Software and Estimation Issues 
LSDV regression, the within effect model, the between effect model (group or time 
mean model), generalised least squares (GLS), and feasible generalised least squares 
(FGLS) are fundamentally based on ordinary least squares (OLS) in terms of 
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estimation. Thus, any procedure and command for OLS is relevant for the panel data 
models. 
SAS, STATA, and LIMDEP provide procedures (commands) designed to estimate 
panel data models conveniently (see Table 5.2 for all commands). SAS/ETS has the 
TSCSREG and PANEL procedures to estimate one-way and two-way fixed and 
random effect models. For the fixed effect model, these procedures estimate LSDV1, 
which drops one of the dummy variables. For the random effects model, they by 
default use the Fuller-Battese method (1974) to estimate variance components for 
group, time, and error. These procedures also support other estimation methods such 
as the Parks (1967) autoregressive model and Da Silva moving average method. 
Table 5.2 Procedures and commands In SAS, STATA, LIMDEP and SPSS 
SAS 9.1 STATA 9.0 LIMDEP 8.0 SPSS 13.0 
Regression (OLS) PROC REG regress Regress$ Regression 
LSDVI without a dummy without a dummy without a dummy without a dummy 
LSDV2 /NOINT (no intercept) Noconstant without one in Rhs /Origin 
LSDV3 RESTRICT cnsreg Cis: N/A 
Fixed Effect TSCSREG /FIXONE xtreg fe 
Regress; Panel; St N/A 
(within effect) PANEL /FIXONE r=; Pds=; Fixed 
Two-way fixed TSCSREG /FIXTWO N/A Regress; Panel; St N/A 
(within effect) PANEL /FIXTWO r=; Pds=; Fixed$ 
Between effect 
PANEL BTWNG 
xtreg be 
Regress; Panel; St N/A PANEL /BTWNT r=; Pds=; Means$ 
Random effect 
TSCSREG /RANONE 
xtreg re 
Regress; Panel; St N/A 
PANEL /RANONE r=; Pds=; Random$ 
Two-way random 
TSCSREG /RANTWO N/A Problematic N/A PANEL /RANTWO 
Source: Adapted from Park 2005 
The TSCSREG procedure can handle balanced data only, whereas the PANEL 
procedure is able to deal with balanced and unbalanced data. The former provides 
one-way and two-way fixed and random effect models, while the latter supports the 
between effect model and pooled OLS regression as well. Despite advanced features 
of PANEL, output from the two procedures looks alike. 
The STATA xtreg command estimates within effect (fixed effect) models with the 
fe option, between effect models with the be option, and random effect models with 
the re option. This command, however, does not fit the two-way fixed and random 
effect models. The LIMDEP regress command with the panel; subcommand estimates 
panel data models, but this command is not sufficiently stable. SPSS has limited 
ability to analyse panel data. 
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5.4.4 Rationale for Choosing Method 
The rationale of choosing this method is for empirical testing of propositions 
developed in relation to retail strategy in the UK grocery sector. Moreover, the recent 
researches highlighted the broader application of SGs theory in competitive analysis. 
In accordance with this, the proposed methodology will analyse factors affecting 
structure and performance of the UK GRI at different levels, which include firm, 
industry and group levels. Nevertheless, the focus of the proposed methodology will 
also remain on testing the effect of SGs structure on performance of individual firms, 
i. e. whether the SGs matter to firm performance or not. Moreover, some empirical 
questions refer to behaviour of individuals over time. 
Moreover, this is the only tool which can bring together cross-sectional data with time 
series and can establish a relation in the context of understanding the competitive 
nature of industry for a longer time period. The present research is intended to be 
longitudinal. The three broad implications of econometrics mentioned above are 
illustrated below to justify them with the present research issues. 
1. Empirical economics relationships: For example, to estimate the firm, group and 
industry level effects on profitability; to establish an economics relationship between 
dependent and independent variables. 
2. Testing Propositions: For example, to analyse the effect of SGs on performance; 
to find the factors affecting performance and structure of the UK GRI. 
3. Forecasting: Once variables have been identified and their apparent effect on the 
subject of study has been measured, the estimated relationship can be used to project 
future values. For example, forecasting the profitable niches and the market structure 
and performance linkages in the UK GRI. 
5.4.5 Strengths and Weaknesses 
The principal force for taking up this method of analysis is that a key source of data is 
readily available and has not been extensively exploited in the literature. The review 
of existing literature identified a critical gap in SG research, i. e., the lack of 
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longitudinal studies to study SGs' evolution, and its broader application in 
understanding strategies, structure and performance linkage. The panel study 
approach is ideal for this kind of combination of cross-section and time-series data. 
Baltagi (1995) lists several benefits from using panel data, which includes: 
" Controlling for aggregate effects and individual heterogeneity. Panel data suggest 
that firms, individuals, states or countries are heterogeneous. Time-series and 
cross-section studies not controlling for this heterogeneity run the risk of 
obtaining a biased result. 
" Panel data give more informative data, more variability, less collinearity among 
the variables, more degrees of freedom and more efficiency. Time-series studies 
are plagued with multicollinearity 
" Panel data are better able to study the dynamics of adjustment. Cross-sectional 
distributions which look relatively stable hide a multitude of changes. Only panel 
data can estimate the proportion of sales or output affected by a change, like 
merger/ takeover or leadership change. Panel data can also relate the individual 
firm's experiences and behaviour at one point in time to other firms' at another 
point. 
" Panel data are better able to identify and measure effects that are simply not 
detectable in pure cross-section or pure time-series data. 
" Panel data models allow us to construct and test more complicated behavioural 
models than purely cross-section or time-series data. 
" Panel data are usually gathered on micro units, like individuals, firms and 
households. Many variables can be more accurately measured at the micro level, 
and biases resulting from aggregation of firms or individuals are eliminated. 
Weaknesses: There are no weaknesses in relation to the econometric tools applied to 
the present study, given that panel study econometrics and statistical analysis are well- 
established techniques. Issues, however, might arise in respect of whether 
propositions can be truly tested in view of possible data limitations, i. e., over 
extraneous firm-specific issues are not reflected in publicly available data. For 
example, the profit ratio from food and non-food is not disclosed by retailers, nor the 
profits from own-label brands and expenditure in developing these brands. Moreover, 
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as mentioned earlier, a dynamic panel model study would present a more dynamic 
overview of the industry evolution. 
Limitations: The panel data study needs to ensure that causality is appropriately 
tested for, in developing econometric equations with an implied line of causation 
(rather than variables being simultaneously related). For example, for a relationship 
where Y=f (X1, X2, X3, etc. ), is it the case that X1 =g (Y, Zl, Z2 etc. ) (i. e., are 
simultaneous equations a relevant issue). This can be tested through a simultaneous 
equation system approach to estimate profitability equations, which however requires 
advanced econometric skills, and is considered for future research. There are also 
some operational (practical) problems of panel data: 
" Design and data collection problems. There will be no immediate data problems 
regarding access but the process is clearly time-consuming. 
" Comprehensive understanding of technical aspects. Clearly, the technical aspects 
of the modelling have to be comprehensively understood as well as all appropriate 
means of misspecification (to ensure that the econometrics satisfy the assumptions 
of linearity, homoscedasticity, independence and normality) and specification 
testing (i. e., testing robustness of the models with regard to structural breaks, 
goodness of fit, etc. ). 
5.5 Sample and Source of Data 
From Chapter 3, the sample for analysing the proposed propositions in the previous 
chapter will consist of firms in the UK GRI. Consolidation within the industry is 
continued throughout the study period (1985-2003). Thus the original sample size of 
the firms will vary across the time series. There are a relatively small number of major 
players in the sector, although they differ along a number of product, store, site, and 
service dimensions. Moreover, the structure of the industry includes major 
supermarkets, medium-sized supermarkets, small independents, cooperatives and 
recently developed hypermarkets. 
Source of Data: The success of any econometric study hinges on the quality as well 
as quantity of data. The UK GRI is in mature stage and the annual data are published 
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in different sources. Fortunately, the Internet has also opened up a veritable wealth of 
data. However, researchers in the retail sector have highlighted the problem of 
inconsistency in reporting secondary data among different sources. In accordance with 
this, the present study confined itself to two main data sources: Retail Rankings for 
the period 1985-2000, and later on, FAME for the period 2001-2003. The reason for 
the choice of these two sources is to be consistent with each other in reporting 
secondary data. The key sources are: 
" Corporate Intelligence on Retailing, The Retail Rankings. London: C. I. R. 
" Retail Intelligence, European retail handbook. London: Retail Intelligence 
" Mintel Retail Intelligence. 
" Retail Pocket Book, AC Nielsen. 
" Institute of Grocery Distribution (IGD) annual food retailing reports 
Annual reports of top multiples and listed retailers are also used for firm-level 
financial information. The other key sources for advertising and marketing data by 
company and year are: 
9 MEAL: Quarterly digest on adverting data. 
" Association of British Market Research Companies. 
5.6 Conclusion 
The methodologies evolved in the literature support the application of SGA for both 
practitioners and academics. The more sophisticated statistical tools employed in SG 
research help to identify the groups better and to find the performance differences 
across groups. However, there is a general absence of longitudinal studies to reflect a 
more structured growth of industries under analysis. In response to this, the present 
chapter considered a longitudinal dataset for analyses and proposed Fixed-effect panel 
methodology for empirically testing the set of propositions proposed in relation to the 
UK GRI. The proposed methodology will consider the effect on performance at 
different levels, which include firm, group and industry levels. The panel data study is 
supported for a longitudinal dataset and is well known for its predictive validity. 
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The review of methodological evolution in SG research presents that the specific issue 
in SG research is being dealt with the help of more sophisticated statistical tools. In 
other words, the statistical tools applied in SG are not just a development over time 
but is clearly linked with the specific issues in SGA. For example, variance/ 
covariance matrices were employed to identify strategic stable periods; clusters results 
were derived mainly using methods such as Centroid, Ward average and Non- 
hierarchical clustering; MOBIUS and `Match Ratios' to identify competitive 
variables, and then Canonical correlation to measure heights; regression analysis, 
hierarchical linear modelling (HLM) and cointegration analysis to measure the 
performance differences; and DEA to identify groups on the basis of relative 
efficiency of strategic variables to performance. Most recently, researchers argue for 
extending the application of SGs in competitive analysis for better understanding of 
performance differences in an industry. 
The implication of SG research in UK GRI has shed light on some important issues, 
which include links between size and profitability, and the profits from food and non- 
food sectors (Lewis and Thomas, 1990; Carroll et al., 1994; Athanassopoulos, 2003). 
However, it has been identified by the researchers that a longitudinal study in the 
industry can present help in deeper understanding of the linkage between structure, 
conduct and performance. Moreover, it can help to predict or forecast the industry's 
future structure and profitable dimensions and niches. The methodology proposed in 
this chapter will try to bridge this gap in existing literature, and will focus on 
presenting the evolution of the UK GRI structure and performance in the last two 
decades. 
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CHAPTER 6 
Strategic Groups in UK Grocery Retailing 
Industry 
6.1 Introduction 
This chapter presents the results of cluster analysis of UK grocery retailers for the 
period 1985-2003. As proposed in Chapter 4, the focus of this research rests on 
presenting an evolutionary study of the structure and performance in the UK GRI. The 
study proposes to find the factors which are affecting the performance of grocery 
retailers. Moreover, the study is also focused to analyse empirically the proposed 
extension of strategic group (SG) theory in competitive analysis. As mentioned 
earlier, the present research will test factors affecting performance of GRI at different 
levels, which include firm, industry and group. 
The concept of SGs continues to be the central focus in the strategic management 
(SM) literature, and which has been used in both theoretical and empirical researches 
on competitive strategy. There has been little evidence of systematic investigation to 
examine strategies and structure in the UK retail sector. With that gap identified, this 
chapter will form SGs in the UK GRI using cluster analysis. The groups formed will 
also analyse the movements of firms across the SGs over the study period. However, 
in the following chapters, the effect of SGs on performance will be analysed using 
firm-level panel models as discussed in the previous chapter. 
Following an Industrial Organisation (10) perspective, Hunt (1972) introduced the 
term `strategic groups'. Porter (1980) extended Hunt's work and redefined SGs as the 
groups of firms in an industry which follow the same or similar strategies along key 
strategic dimensions. Furthermore, Cool and Schendel (1987) emphasised that SGs in 
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an industry are formed on the basis of firms competing on similar combinations of 
resource and scope commitments. However, researchers in recent times have stressed 
the broader application of SG theory in competitive analysis, rather than focusing on 
origin of performance differences. For example, reference point theory, competitive 
groups and multilevel analysis (see Chapter 2 for details). 
The present chapter will form groups based on size and strategic variables. The 
multiple grouping patterns will provide more confidence in clustering results and 
understanding of SGs structure in the UK GRI. Moreover, the research in the UK 
retail sector has emphasised the role of market power (measured by annual sales in the 
present research) and dominant retailers' market position in shaping the whole 
industry structure and performance (Burt and Sparks, 2003; Clarke et al., 2002; Harris 
and Ogbonna, 2001; Dobson and Waterson, 1997; Wrigley, 1994; Lewis and Thomas, 
1990; Cotterill, 1986). 
The chapter is structured as follows. Section 6.2 presents summary of the technical 
approach to clustering methods, which also includes identifying time frame and 
criteria of grouping. Section 6.3 forms the groups based on size of retailers (measured 
with annual sale). The cluster analysis results are discussed in detail, following a 
discussion on changes in group structures and movements of retailers across groups 
over the time period. Section 6.4 forms the groups based on strategic variables. The 
groups are formed in two steps: First, including all retailers with two strategic 
variables, and second, including only top multiples with all strategic variables. The 
results are discussed and grouping patterns at both stages are compared. The 
discussion includes finding the most unstable retailers and their movements across the 
SGs. The chapter ends with a summary and some concluding remarks. 
6.2 Cluster Analysis Approach 
Cluster analysis is a group of techniques whose purpose is to produce a classification 
of firms or respondents (Hair et al., 1998). The intention is to produce homogeneous 
groupings-based responses. According to Hair et al. (1998), when adopting cluster 
analysis, researchers should complement strictly empirical judgement with any 
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conceptualisation of theoretical relationships which may suggest a natural number of 
groups. 
In this aspect, cluster analysis is perceived to rely on researcher's judgement (Ketchen 
and Shook, 1996). Regar and Huff (1993) also point out that, too often, clustering 
dimensions seem to be selected haphazardly. Clusters that are being identified without 
sound theoretical foundation may not reflect real conditions, and they are simply just 
statistical artefacts (Thomas and Venkatraman, 1988). Hence, outcomes based upon 
these clusters could be questioned. 
Despite these drawbacks, cluster analysis still appears to be a popular tool used by 
researchers for identifying clusters. For example, Athanassopoulos (2003) in UK GRI, 
and Leask and Parker (2007) in UK Pharmaceutical used a cluster analysis approach 
to find SGs in the industry under analysis. Athanassopoulos (2003) used efficiency 
scores generated using DEA techniques to form groups in the industry. The findings 
suggested links of between group performance differences to industry structure, and 
within-group performance differences to the internal process employed by firms. 
Leask and Parker (2007) supported the notion of competitive groups proposed by 
Porac et al. (1994). 
In the past two decades, researchers stressed defining strategic stable time periods in a 
longitudinal study employing SGA. In this particular study, the focus is on extending 
the SGs application in competitive analysis and presenting a long-term evolution of 
structure and performance of the UK GRI. The following sections will identify the 
distinct grouping patterns evolved over the study period. Grouping patterns will also 
test empirically the propositions which are particularly based on evolution of SGs in 
the industry. 
6.2.1 Clustering Techniques 
Cluster analysis was performed using Ward's method, an agglomerative technique 
which provides a guide to the number of clusters present in the data. It is a 
hierarchical clustering procedure in which the distance between two clusters is 
summed over all variables. At each stage in the clustering procedure, the within- 
-130- 
Strategic Groups in UK GRI 
cluster sum of squares is minimised over all partitions (the complete set of disjoint or 
separate clusters) obtainable by combining two clusters from the previous stage. 
Ward's method has the tendency to result in clusters of approximately equal size due 
to its minimisation of within-group variation, and avoid problems with chaining of the 
observations found in the single-linkage method. This method minimises the overall 
sum of the cluster distances and produces solutions less influenced by individual cases 
and therefore more stable. The method ensures that the size differences between 
groups is as big as possible (Harrigan, 1985; Fiegenbaum and Thomas, 1990). 
However, the determination of the number of clusters to report is by visual inspection 
of the fusion coefficients and the dendrograms (Lawless and Tegarden, 1991). The 
clustering techniques are performed using SPSS statistical software. 
Furthermore, the dendrogram and agglomeration schedule both provide a means of 
identifying outliers in the sample. The dendrogram permits a visual inspection for 
outliers, where an outlier would be a `branch' which did not join until very late. 
Researcher can also readily identify small clusters, as they exhibit a long `branch' for 
only a small number of observations. In the agglomeration schedule, the researcher 
can ascertain the presence of single-member clusters quite easily with many of the 
computer programs. 
6.2.2 Identifying Time Frames 
Research have emphasised the importance of stable strategic time period (SSTP) in 
finding stable and meaningful group structures (Fiegenbaum and Thomas 1990; 
Fiegenbaum et al., 1987). More recently, Athanassopoulos (2003) used cluster 
analysis to form SGs in the UK GRI. The study included an unbalanced panel for 7 
years, and found only 1 stable time period. It is noticeable in the UK GRI that market 
environment and industry structure have continuously changed during the present 
study period of 1985-2003. This period observed entrance of new competitors (e. g., 
discounters like Aldi, Lidl and Netto), heavy techonological investment to improve 
in-store operations and overall supply management, and diversification of the grocery 
industry in terms of non-food. The grocery sector also observed continuous 
consolidation which included some major mergers and acquisitions. 
-131 - 
Strategic Groups in UK GRI 
In accordance with the Athanassopoulos (2003) findings, and the continuously 
changing business environment of the UK grocery sector, this study proposed to 
divide the study period into equal time intervals. 1985 will be the base year, and the 
remaining 18 years period is divided into 6 equal time intervals: 1985,1986-88,1989- 
91,1992-94,1995-97,1998-00, and 2000-03. However, it includes an assumption that 
adopting the SSTP method in the present study period will result in around 12-15 time 
periods, and grouping structures will be complicated to study. 
6.2.3 Clustering Criterion 
Following Cool and Schendel (1987), SGs are defined on the basis of variables which 
included scope and resource commitments in the industry. Moreover, researchers 
employing SGA in the UK GRI have used variables which included both 
commitments (Athanassopoulos, 2003; Carroll et al., 1994; Lewis and Thomas, 
1990). The key dimensions in this study will include variables exhibiting both scope 
and resource commitments. Table 6.1 summarises the variables used in cluster 
analysis to form SGs in the UK GRI. 
Table 6.1 Summary statistics of variables used in cluster analysis 
Monetary values deflated by RPI, Constant = 1985 
46 Grocery Retailers Variable Obs Mean Std. Dev. Min Max 
Annual sales (£, million) sales 688 727 1,660 1.463 11,300 
Number of stores stores 684 141 256 2 1,982 
Average store size (sq ft) stsize 684 10,089 9,769 1,000 45,565 
Own label proportion own[ 112 0.478 0.115 0.063 0.670 
Advertising I Sales ratio advsl 213 0.004 0.005 0.000 0.037 
Annual sales will represent the size of retailers and their market power (Burt and 
Sparks, 2003; Harris and Ogbonna, 2001). Average store size and advertising to sales 
will represent the resource commitments in the industry (Athanassopoulos, 2003; 
Carroll et al., 1994; Lewis and Thomas, 1990). Number of stores and own-label 
proportionate will represent the scope commitments in the industry (Carroll et al., 
1994; Lewis and Thomas, 1990). 
Cluster analysis will be employed in two stages. Stage I will include SGs based on 
size, and will include all the retailers in the data set. Stage II will include SGs based 
on resource and scope variables. However, as highlighted in the earlier chapters, the 
data availability on advertising to sales and own-label proportionate is limited to top 
-132- 
Strategic Groups in UK GRI 
multiples. In accordance with this, the cluster analysis based on strategic variables 
will be further divided into two steps. The first step is performed with two strategic 
variables including all retailers in the data set. The second step is performed with all 
four strategic variables with a data set of the top multiples for the recent 10 years. The 
following sections will present the results of cluster analysis. 
6.3 Stage I- Grouping Based on Size 
In the past two decades of the UK grocery sector, researchers have constantly 
emphasised influence of retailers' market power on both vertical and horizontal forms 
of competition (Burt and Sparks, 2003; Clarke et al., 2002; CC, 2000; Cotterill, 2000; 
Dobson and Waterson 1999; Dobson et al., 1998c; Wrigley, 1994). It remained a 
crucial factor in determining the industry's structure and performance in the last two 
decades. Most recently, Harris and Ogbonna (2001) emphasised that power, rivalry 
and regulation will continue to be major industry-level factors affecting performance 
of retailers in the grocery sector. Burt and Sparks (2003) stressed that growing sales 
density can accumulate high margins, and the surplus can be re-invested in either 
price reductions or facility enhancements or a hybrid of both options. 
Following the aforementioned research and importance of size in the UK GRI, this 
section will employ cluster analysis techniques to form SGs based on annual sales 
(which represent size of the retailers). As mentioned in section 6.2.2, groupings are 
carried out in seven time frames. The patterns and cut-off points for each group in 
cluster analysis are shown in dendrograms which emerged from Ward's hierarchical 
technique adopted in SPSS software. The following sub-sections will discuss the 
results of cluster analysis, and also any major changes in group membership and 
structure. 
6.3.1 Cluster Results and Group Characteristics 
The SGs are formed on the basis of size using Ward's hierarchical clustering 
techniques with squared Euclidean distances as the algorithm, and as shown in 
dendrograms of the Figure 6.1 for year 1985 (see dendrograms in Appendix Cl for 
strategic groups based on size for the time period 1986-2003). 
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The results show two grouping patterns over the study period, which is divided in 7 
intervals. The three time periods between 1985 and 1991 had 3 SGs. Following a 
similar clustering process, the four time periods between 1992 and 2003 had 4 SGs. 
However, using the fixed group number option in the clustering process, 4 SGs were 
formed in 1985-1991. This is considered for to two reasons. Firstly, due to major time 
intervals 1992-2003 have found 4 stable groups; Secondly, to analyse structural 
evolution of the SGs in the UK GRI. Table 6.2 summarises the average mean, 
standard deviation and number of retailers in each group for the seven time periods. 
Furthermore, Figure 6.2 presents the evolution of group structures based on the size of 
retailers for the period 1985-2003. 
Figure 6.1 Results of cluster analysis based on size 
******HIERARCHICA"LUSTERANALYSI S****** 
1985 
DDendrq ram using Ward Method 
Rescaled Distance Cluster Combine 
Label 
CASE 05 10 15 20 25 
pia: ---------+---------+---------+---------+---------+ 
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Williams Family 
Hugh Fay 
Shaw Supermarket 
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Iceberg Frozen 
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Moris Food Markets 
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GT Smith 
Budaens 
Jackson Family 
Booths 
Walter Wilson 
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Normans 
WmmLow 
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KK ik Save 
Wattrose 
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Somerfield 
Safeway 
14 
23 
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16 
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10 
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7 
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3 
5 
4 
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The results show two grouping patterns over the study period, which is divided in 7 
intervals. The three time periods between 1985 and 1991 had 3 SGs. Following a 
similar clustering process, the four time periods between 1992 and 2003 had 4 SGs. 
However, using the fixed group number option in the clustering process, 4 SGs were 
formed in 1985-1991. This is considered for to two reasons. Firstly, due to major time 
intervals 1992-2003 have found 4 stable groups; Secondly, to analyse structural 
evolution of the SGs in the UK GRI. Table 6.2 summarises the average mean, 
standard deviation and number of retailers in each group for the seven time periods. 
Furthermore, Figure 6.2 presents the evolution of group structures based on the size of 
retailers for the period 1985-2003. 
Table 6.2 Average of group sales based on size 
Annual Sales (£, Million) Group I Group 2 Group 3 Group 4 Total 
1985 Mean 2,972 1,711 615 60 470 
N 2 3 2 22 29 
Std. Deviation 41 29 115 86 867 
1986-88 Mean 3,387 2,034 707 55 457 
N 3 2 2 31 38 
Std. Deviation 125 154 93 92 989 
1989-91 Mean 4,243 2,663 808 50 461 
N 2 3 3 37 45 
Std. Deviation 27 282 273 90 1,070 
1992-94 Mean 5,190 3,273 1,216 46 548 
N 2 2 5 36 45 
Std. Deviation 1 323 617 70 1,271 
1995-97 Mean 6,524 3,800 1,373 47 692 
N 2 2 5 33 42 
Std. Deviation 813 51 572 77 1,605 
1998-00 Mean 7,881 4,005 1,124 43 1,042 
N 2 3 5 23 33 
Std. Deviation 1,758 1,048 479 63 2,159 
2001-03 Mean 10,783 6,109 1,666 69 1,205 
N 1 3 4 23 31 
Std. Deviation 1,409 736 121 2,584 
Source: Researcher interpretation using secondary data 
SG1 is mainly formed by the top two grocery retailers, Tesco and Sainsbury. The 
grouping distance from other SGs is very clear, with nearly double the average mean 
from next group. SG2 is mainly formed by Safeway, Asda and Somerfield. The 
average mean is significantly higher than that of the next group. SG3 is mainly 
formed by Morrisons, Kwik Save, and Waitrose, but the group membership changed 
between different time intervals. SG4 is mainly formed by discounters Aldi and Netto, 
and remaining local and regional players of the size sample, including Jackson Family 
Food, Walter Wilson, Booths, Europa, G. T. Smith and Morris Food Centre. 
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Strategic Groups in UK GRI 
Lewis and Thomas (1990) found 3 SGs on the basis of size, and Athanassopoulos 
(2003) found 4 SGs on the basis of efficiency scores generated with DEA techniques. 
Lewis and Thomas (1990) used only a single time period and 16 retailers, while 
Athanassopoulos (2003) used a panel of 7 years and 28-35 retailers, which remained 
less compared to the present study including 19 years and 26-46 retailers. 
The grouping patterns can be broadly categorised into two parts. The first three SGs 
mainly comprise the top 10 multiples and remained stable in mostly all the time 
periods. Particularly, Somerfield is the main exception to group stability by changing 
group membership five times. The last SG, mainly including discounters and regional 
retailers, witnessed the trends of consolidation in the industry over the last two 
decades. Figure 6.1 clearly shows the decreasing size of SG4, which included regular 
closures and takeovers from big multiples. The structural evolution of each group 
based on size is discussed below. 
SG1 
SG1 is mainly formed by the market leaders Tesco and Sainsbury, apart from the 
period 1986-88 when Somerfield was the part of it. The average mean remained 
highest for the complete period because of the top two multiples. Moreover, it also 
shows the increasing gap between the market leaders and followers in the UK GRI. 
The structure of SG1 has been relatively very stable compared with other SGs. 
However, the trend in group structure has found support for the researchers and 
industry experts asserting a duopolistic or monopolistic future for the UK GRI. Tesco, 
at the end of period, represents a SG exclusively in terms of size. It highlights the big 
lead gained by Tesco over its rivals, which has proved extremely difficult for its 
competitors to overcome. 
SG2 
The next stable group is formed by mainly Safeway and Asda, with Safeway as the 
group leader losing its position to Asda in 1998-2000. SG2 structure is not as stable as 
SG1, mainly due to exit and entry of Somerfield from SG2. Asda has performed well 
after the Wal-Mart takeover, and recently has gained number two position in the UK 
GRI. However, Somerfield remained a troublesome player over the time period in 
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SG2 with its puzzling positioning in the industry, and has constantly lost market share 
over the last two decades. Furthermore, SGl and SG2 always consist of the top 4 
multiples in the UK GRI in all the time intervals. 
SG3 
SG3 is mainly formed by the grocery retailers ranked 5-10 in terms of market share, 
and comprises Kwik Save, Morrisons and Waitrose until 1991 and Iceland from 1992 
to the present. SG3 structure remained relatively less stable compared to the previous 
groups in terms of membership. Among all the time intervals, 1992-1997 was formed 
by the same group members and the other intervals have different group members. 
Morrisons and Waitrose remained the top performers in SG3 and have gained 
significant market share to improve their position in the UK GRI. Morrisons has 
recently positioned itself as a national retailer after the Safeway takeover. Kwik Save 
led the group in terms of size in the 1980s; however, the merger with Somerfield 
proved to be a strategic error and found the Somerfield group losing market share to 
rivals. 
SG4 
SG4 mainly consists of the discounters, Aldi and Netto; small supermarkets with 
regional focus like Budgens (SE/EA/SW/Mid) and Farmfoods (Sc/N. Eng); and also 
the family-owned regional multiple grocers like Jackson Family Food 
(Y&H/Mid/Lancs), Europa (SE), G. T. Smith (Y&H) and Booths (NW). Morrison was 
in the group until 1988 and Iceland remained in the group until 1991, before both of 
them formed SG3. Aldi remained positioned at the top SG4 after its entry to the UK 
GRI. The other discounters which entered the UK GRI in the early 1990s are 
positioned in SG4. With regard to group members, SG4 expanded until the mid- 
1990s, and since then, the group members continued to decrease to the present time. 
The trend reflects increased concentration in the UK GRI and dominance of big 
retailers, which has lead to frequent closures and takeovers of the small multiple 
retailers. 
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6.3.2 Strategic Groups Structure and Dynamics 
The previous section has discussed the formation and changes of SGs based on size in 
the UK GRI. The notions such as `SG dynamics' or `stability of SG structure", 
initiated by Oster (1982) and Mascarenhas (1989), suggest that an initial strategy 
change by some firms in a group can result in different outcomes: a change in group 
strategy, group membership, or group numbers. However, from the 10 perspective 
and its extensions in SM literature, the researcher emphasised that group members 
with high mobility barriers would have high margins and low firm movements across 
groups in the industry. Table 6.3 summarises the changes and movements of retailers 
in SGs formed over the time period. 
Table 6.3 Changes in group membership based on size (annual sales) 
Top Multiples with change In strategic group membershi p 
SG1 SG2 SG3 SG4 
Tesco Asda Kwik Save William Low 
Safeway Waitrose Budgens 
ABF 
Netto 
Top Multiples with no change i n strategic group membership 
Sainsbury SG1 (1985-00) 4 SG2 (2001-03) 
Somerfield SG2 (1985) 4 SGI (1986-88) -* SG2 (1989-91) 4 SG3 (1992-97) 4 SG2 (1998-00) 3SG3 (2001-03) 
Morrisons SG4 (1985-88) 4 SG3 (1989-03) 
Aldi SG4 (1992-97) 4 SG3 (1998-00) -4 SG4 (2001-03) 
Iceland SG4 (1985-91) -4 SG3 (1992-03) 
Source: Researcher interpretations 
The results from cluster analysis can not present strong support for arguments in 
favour of mobility barriers as discussed in proposition 1 and la. Moreover, there is no 
statistical test taken in consideration to test mobility barriers affect on group 
movements. However, there is a support for size of retailers as a key variable to form 
stable groups in the UK GRI. In the past two decades, researchers have emphasised 
the importance of size, and recognised it as a key entry or mobility barrier in the UK 
GRI. 
Moreover, researchers argued for finding new grouping structures in a long-term 
study and stressed that new group positions or changes can predict profitable niches 
(Fiegenbaum and Thomas, 1993,1995). It can be argued with long-term group 
evolution presented in the Figure 6.2 that size played a crucial role in explaining 
industry structure and possibly the future structure of the UK GRI. The evolution of 
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SGs based on size in the UK GRI shows steady consolidation and bigger retailers (for 
example, Tesco) gaining stronger market position with growing scale advantages and 
dominant position against rivals. Although the cluster results based on size find 
limited support for proposition P1 a but clearly shows that size defines the stability in 
the UK GRI. The results show that retailers like Tesco and Sainsbury with greater 
scale advantages (bigger in terms of size) show fewer movements and outperformed 
other retailers in the industry. Nevertheless this chapter can be extended to test a 
formal relation between size and mobility barriers in the future work. 
Researches in the retailing literature argued that firms with greater market power can 
reinvest their surplus to further strengthen market position, and can also dominate 
vertical and horizontal competition. More recently, Burt and Sparks (2003) discussed 
the importance of power and dominance in the industry which lead to starting a 
`growth spiral' by the dominant firm, and the bigger the firm will get, it will benefit 
from economies of scale and can earn higher rate of returns. However, the speed of 
spiral can be dependent on fierce competition and the frequency of reinvestment in 
different strategic options available to the dominant firm. The evolution of group 
structures showed that Tesco has constantly reinvested in the right directions to form 
its own SG at the end of study period. However, Sainsbury continuously failed to 
respond to the competition and eventually fell into third position to Asda. The 
following section will form SGs based on key strategic variables. 
6.4 Stage II - Grouping Based on Strategic Variables 
Choice of variables is critical to SGA (Ketchen and Shook, 1996; Thomas and 
Venkatraman, 1988). However, the research in SGs has emphasised including scope 
and resource variables to form groups. Hofer and Schendel (1978) and Cool and 
Schendel (1987) argued that the key strategic dimensions discriminating between 
businesses and therefore forming the basis of SGs are those associated with scope and 
resource commitment decisions. 
Lewis and Thomas (1990) and Carroll et al. (1992) in the UK GRI used resource and 
scope variables, which contributed to sustainable competitive advantage and drove 
performance. The present study intends to define groups using both of these 
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commitments. As mentioned earlier in Chapter 3, own-label proportionate and 
advertising expenditure are not available for all the retailers, and particularly for the 
family-run regional grocery retailers. However, average store size and store numbers 
are strategically key variables which are available for all the retailers. In accordance 
with this, SGs based on strategic variables are formed in two steps: stepl has not 
included advertising and own-label data to cover the whole sample size; step 2 
included all the strategic variables and only 8-12 grocery retailers. 
6.4.1 Key Strategic Variables 
Following the literature reviewed in Chapter 2 and the industry analysis in Chapter 3, 
the key dimensions to define SGs in the present study include variables reflecting 
both resource and scope commitments. The resource variables consist of store size 
and advertising expenditure. In the last two decades, economies of scale at the store 
level have become an important source of competitive advantage within the GRI. As 
Lewis and Thomas (1990) and Carroll et al. (1992) highlighted, and more recently, 
Burt and Sparks (2003) emphasised the competitive edge of retailers operating with 
much larger economies of scale as compared to their counterparts in the UK GRI. 
Average store size is therefore included as a proxy variable to reflect firms' strategy 
and ability to exploit these economies. Research in recent times has found evidence of 
economies of scale with larger store formats (Barros, 2005; Guy et al., 2005; CC, 
2000). The other resource commitment variable of advertising to sales ratio is 
included because it reflects the importance of promotional expenditure in generating 
store sales. However, the data is not available for all the retailers, mainly for the 
family-owned regional multiples. 
The scope variables included a mix of store and product portfolio. In the last two 
decades, the UK GRI has witnessed the transformation of town centre sites to 
edge/out-of-town big store development, which has remained a key competitive 
ground for the top multiples. Unlike the previous eras, exploitation of economies was 
not restricted to scale but was also noticeable in the scope of the operation of retailers. 
A particularly good example of this was the development of the `one-stop shopping' 
concept wherein food retailers endeavoured to provide a complete shopping facility 
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by offering non-traditional facilities ranging from pharmacy to restaurant services. 
The number of stores is included to reflect this key competitive dimension. It 
encompasses both the geographical spread and the store policy of the major players 
(Lewis and Thomas, 1990). 
Break-down of sales from different store formats is not considered in the present 
research because of the unavailability of data. The other scope variable included is the 
own-label as a proportion of the total product lines. The variable is only available for 
the top multiples and is included for grouping procedure from 1992 onwards. 
Retailers recognised that they could generate advantages through branding (Dobson, 
1998a, b; Williams, 1996). An illustrative example was the growth in private 
branding, wherein retailers positioned their own products in competition with those of 
the main brand manufacturers (Doel, 1996; Hughes, 1996). Burt (2000) emphasised 
that increased penetration of own-label goods has offered a guarantee of quality, and 
increased the retailer's power in relation to the food manufacturer. These four 
strategic variables outlined above formed the basis of the groupings procedure in the 
following sections. 
6.4.2 Step 1- Cluster Results and Group Characteristics 
Step 1 clustering includes average store size as resource commitment, and number of 
stores as scope commitment (see Appendix C2 for dendrograms). The cluster analysis 
based on two strategic variables formed 4-5 groups. In the previous section, cluster 
analysis based on size formed four SGs in each time interval. Time interval 1995- 
1997 remained the only period to form 5 groups, and the rest of the period formed 4 
groups. Cluster results in the Figure 6.3 cannot be directly compared with Lewis and 
Thomas (1990, p. 391), formed 7 SGs based on strategic variables, due to single time 
period. However, Athanassopoulos (2003, p. 941) formed 4 groups based on efficiency 
scores for the time period 1987-1993, and only on two instances they have same 
number of group members. The group structures are less stable compared to groups 
based on size. SGs' membership has constantly changed in all the time periods. Table 
6.4 summarises the mean, standard deviation (SD) and members in a SG (N), and 
Figure 6.3 shows changes in the structure of SGs formed over the time period. 
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Table 6.4 Averages of groups based on store number and store size 
1,985 
store stsize 
1986-88 
store stslze 
1989-91 
store stsize 
1992-94 
store stsize 
1995-97 
store stslze 
1998-00 
store stslze 
2001-03 
store stsize 
SG1 N 5 5 6 6 3 4 3 
Mean 155 19,612 139 20,688 123 20,949 168 31,646 304 27,149 383 26,163 583 20,029 
SD 193 3,657 173 1,772 167 2,650 175 6,042 276 2,734 271 4,019 506 2,020 
SG2 N 1 3 4 14 2 2 4 
Mean 101 33,723 50 31,807 57 34,198 192 8,057 143 38,211 161 38,951 212 35,016 
SD 56 6,085 83 3,936 317 2,099 91 3,796 95 4,612 202 6,628 
SG3 N 16 23 9 6 8 12 8 
Mean 185 3,745 97 4,006 208 10,283 40 14,120 180 12,600 240 9,237 211 9,198 
SD 331 1,384 222 1,550 345 2,300 38 2,050 240 3,058 441 2,862 447 1,480 
SG4 N 7 7 26 19 13 15 15 
Mean 35 8,585 167 10,108 66 3,834 61 3,065 159 6,662 105 3,319 117 3,624 
SD 31 1,578 350 1,948 146 1,562 133 1,054 309 1,220 195 943 196 1,440 
SG5 N 16 
Mean 39 2,995 
SD 52 848 
Total N 29 38 45 45 42 33 30 
Mean 141 8,683 112 9,520 101 10,105 113 9,903 127 9,362 191 10,399 201 10,936 
SD 261 7 819 232 8,971 202 9 811 212 9 724 221 9,324 316 10 555 328 11,108 
source: Kesearcner interpretations using seconaary rata 
Note: store = Store numbers; stsize = Average store size 
The instability is caused by the nature of Ward's hierarchical clustering techniques 
used to form SGs. As mentioned earlier the groups are based on homogeneity of 
clusters, which are the average distances of all observations within clusters. This will 
give equal chance to small retailers like Normans or Jack Fulton to form same group 
with Tesco and Sainsbury on the basis of their average store size. However, there are 
some similarities in grouping patterns, for example Tesco and Sainsbury are grouped 
together until 2000, and Sainsbury is included in SG2 for the last time interval. The 
groups formed on this stage and their instability will be acknowledged later in the 
analysis of SGs effect on profitability. The group structures and changes are discussed 
in detail below. 
SG1 
SG1 is mainly formed by the retailers with average store size of 20,000 sq ft and 
above, which can be classified as ideal supermarket store size for one-stop shopping. 
The Competition Commission (2000, Appendix 6.3) has identified stores with 1,394 
sq m/ 15,000 sq feet net sales area as effective competitors in a one-stop market. This 
group mainly included market leaders Tesco and Sainsbury in all the periods except 
the last. Tesco formed SG1 in 2001-2003 with Safeway and Waitrose due to similar 
store size. Tesco's average store size has been reduced after the T&S takeover, which 
is a convenience store chain. 
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Some regional family-owned retailers have also joined SG1 due to their store size. For 
example, Roys, Normans and Jack Fulton remained in the group until 1991, and Harry 
Tuffins was group member for the period 1992-2000. However, Asda and Morrisons 
formed SG1 along with Tesco and Sainsbury in 1992-1994, causing average store size 
to go up to 31,646 sq ft. Group membership ranged 3-6 in all the time intervals and 
standard deviations for store numbers are higher compared to average store size of 
members. It is mainly due to regional retailers included in SG1 for their store size, but 
have a smaller number of stores compared to market leaders. Moreover, the average 
store size of SG1 is more than double that of the total retailers included in all the time 
intervals. 
SG2 
SG2 is mainly formed by Asda and Morrisons with average store size of 30,000 sq ft 
and above. Asda and Morrisons have mainly hypermarket store profiles with 
emphasis on the non-food sector also. Both the retailers remained in one group except 
in 1985, which is similar to Tesco and Sainsbury in SG1. Harry Tuffins also remained 
mostly in SG1 with Asda and Morrisons due to its larger store profile. Asda and 
Morrison formed SG1 in 1992-1994, and SG2 was formed by 14 retailers, including 
Safeway, Somerfield, Kwik Save, Budgens and other regional retailers. 
Group membership ranged 1-14, mainly 2-4 retailers in four time intervals. Standard 
deviation is high for a number of stores, which is mainly due to regional retailers. 
However, Asda is recognised as a national retailer and has a much higher number of 
stores than Morrisons which is mainly a north-based retailer (until the recent takeover 
of Safeway). However, both the retailers have been highly competitive in the sector 
and improved their market position in the present decade. 
SG3 
SG3 remained unstable in all the periods and has different members in all the 
intervals. The membership remained the same at 8 only on two occasions, 1995-1997 
and 2001-2003. Among the top 10 multiples, SG3 is formed by Waitrose, Somerfield, 
Safeway and Kwik Save for 4-5 times in 7 intervals. The average store size is around 
10,000 sq ft and above for the time period 1989-2003. Safeway and Somerfield 
together are included 4 times in one SG, and the mean of store numbers for those 
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times have been the highest among all other groups. Somerfield until recently (before 
Tesco and T&S merger) had the highest number of stores among the top multiples, 
focusing on town centre locations. 
Among the regional retailers, Jackson Family Stores, Booths, G. T. Smith and Roys 
formed SG3 3-4 times in 7 intervals. Group membership ranged 6-23, and some of the 
members have merged or exited from the industry. Overall, the SG3 members can be 
positioned as town centre sites with average store size bigger than convenience store 
formats. 
SG4 
SG4 is also less stable compared to SG1 and SG2, and mainly formed by Iceland and 
Budgens for 4-5 times in 7 intervals. Average store size was around 10,000 sq ft in 
1985-1988, mainly due to inclusion of Waitrose in SG4. SG4 mainly is formed by 
small-sized regional retailers and the group averaged around 3,500 sq ft, which is 
normally a convenience store profile. However, the group showed more stability in 
terms of membership compared to SG3. Group membership ranged 7-26, and twice 
has same number of members from the previous interval. SG4 in the first two 
intervals, 1985 and 1986-1988, remained stable with only one change in group 
membership with the same number of members. SG4 also remained more stable in the 
last two periods with no changes in number of members, and only two changes in 
group membership. The specialist retailers, like Iceland and Farmfoods in frozen 
food, stayed mostly in SG4. Among other regional retailers, Williams Family Stores, 
Shaw Supermarket, Nevins, Heagneys and Shepherds formed SG4. 
SG5 
SG5 is mainly formed by regional retailers and only occurred once in 7 time intervals 
in 1995-1997. It was formed by 16 members and the mean of average store size was 
3,000 sq ft and 39 store numbers. Many of the retailers exited or merged after this 
time interval and the total number was reduced to 33 in 1998-2000 from 42 in 1995- 
1997. All the members in SG5 were previously included in SG4 in 1992-1994. 
Having discussed all the group structures, it can be emphasised that clusters analysis 
based on store number and store size mainly formed 4 SGs in the UK GRI. The first 
- 146 - 
Strategic Groups in UK GRI 
two groups mainly included the top 4-5 multiples which are operating with 
supermarkets and hypermarket store profiles and targeting a one-stop market. The top 
multiples in group 3 are more town centre-based and targeting more quick purchases 
in busy office hours or people using public transport. Finally, group 4 which has some 
specialist retailers is again more town centre-based. The following section will discuss 
results of cluster analysis based on all strategic variables. 
6.4.3 Step 2- Cluster Results Based on All Strategic 
Variables 
Step 2 in clusters analysis using strategic variables included all four strategic variables 
mentioned in section 6.4.1: average store size, store numbers, advertising to sales ratio 
and own-label proportion of sales (see Appendix C3 for dendrograms). Own-label 
data are not freely available in any published sources and therefore were outsourced 
directly from AC Nielsen using personal contacts. However, they are available only 
for the top 10 multiples for the period 1992-2003. Similarly, the advertising to sales 
data were collected from MEAL: quarterly digest on adverting data, which included 
only retailers spending more than £50,000 annually, and hence the small multiple 
retailers were not included in the data set. 
The cluster analysis based on all four strategic variables formed 3-4 groups. Figure 
6.4 shows changes in the structure of SGs formed over the time period, and Table 6.5 
summarises the mean, standard deviation (SD) and members in a SG (N). 
Figure 6.4 Evolution of strategic groups based on all four strategic variables 
1985 1986-1988 1989-1991 1992-1994 1995-1997 1998-2000 2001-2003 
Tesco Tesco Tesco Tesco Tesco Tesco Tesco 
Sainsbury Sainsbury Sainsbury Sainsbury Sainsbury Sainsbury Safeway 
Morrisons Aldi Waitrose 
Asda Asda Asda Asda 
Morrisons Asda Asda Morrisons Morrisons Morrisons Sainsbury 
Morrisons Morrisons 
Safeway Safeway Safeway Safeway Safeway 
Somerfield Somerfield Safeway Somerfield Waitrose Waitrose Asda 
Kwik Save Kwik Save Somerfield Kwik Save 
Iceland Iceland Wm Low Iceland Somerfield Somerfield Somerfield 
WmLow WmLow Kwik Save Kwik Save Iceland 
Budgens Budgens Kwik Save Iceland Iceland 
Farmfonds Iceland Netto Netto 
Capital Food Farmfoods 
Capital Food 
Source: Cluster analysis results using secondary data. Note: A rectangular box shows 1 SG In a time interval. Please see 
Appendix C3 for cluster analysis results in the form of dendrograms. 
-147- 
Strategic Groups in UK GRI 
Table 6.5 Averages of groups based on all four strategic variables 
SGI SG2 SG3 SG4 Total 
N Mean SD N Mean SD N Mean SD N Mean SD N Mean SD 
1985 store 356 120 67 48 453 437 356 364 
stslze 2 16,387 605 2 29,347 6,189 6 5,490 1,707 10 12,441 10,252 
advsl 0.003 0.001 0.004 0.002 0.004 0.005 0.004 0.004 
1986-88 stores 229 173 112 362 407 308 344 
stsize 3 22,338 3,910 1 38,591 8 5,838 2,760 12 12,692 11,320 
advsl 0.003 0.002 0.005 0.003 0.002 0.003 0.002 
1989-91 stores 229 192 111 93 563 433 302 292 317 302 
stsize 3 22,023 3,417 2 35,896 4,737 3 10,781 1,895 4 3,769 1,827 12 15,440 12,210 
advsl 0.007 0.008 0.003 0.001 0.002 0.001 0.007 0.004 0.005 0.005 
1992-94 stores 370 60 130 101 725 117 488 284 
stsize 2 25,117 110 2 37,323 4,341 4 8,032 2,874 8 19,626 13,459 
advsl 0.003 0.001 0.002 0.002 0.003 0.002 0.003 0.002 
ownl 0.606 0.083 0.444 0.041 0.420 0.225 0.472 0.173 
1995-97 stores 455 126 143 91 309 278 599 360 421 298 
stsize 2 25,723 1,659 2 38,211 3,796 2 16,521 3,054 4 7,054 2,149 10 18,913 12,701 
advsl 0.003 0.001 0.003 0.000 0.004 0.002 0.005 0.003 0.004 0.002 
ownl 0.602 0.063 0.514 0.035 0.558 0.033 0.393 0.175 0.492 0.138 
1998-00 stores 524 162 161 95 303 253 791 528 514 419 
slsize 2 26,831 2,468 2 38,951 4,612 2 18,717 3,216 4 6,865 1,668 10 19,646 13,123 
advsl 0.003 0.002 0.003 0.001 0.002 0.001 0.004 0.003 0.003 0.002 
owns 0.544 0.023 0.516 0.031 0.498 0.016 0.385 0.115 0.465 0.098 
2001-03 stores 583 506 293 253 258 1,030 379 582 446 
stsize 3 20,029 2,020 2 32,852 3,158 1 44,360 2 6,600 2,505 8 22,919 13,305 
advsl 0.002 0.002 0.003 0.001 0.002 0.004 0.003 0.003 0.002 
ownl 0.463 0.046 0.507 0.006 0.517 0.440 0.013 0.475 0.040 
source: rcesearcner interpreuauon using seconaary aata 
Note: store = store number, stsize = Average store size, advsl = advertising to sales ratio 
Groups formed on the basis of all strategic variables found similarity in grouping 
patterns with groups formed on the basis of size and two strategic variables. The pairs 
Tesco-Sainsbury and Asda-Morrisons continued to be together in one group for most 
of the time intervals. However, the groups formed at this stage including only the top 
multiples are more stable in structure. The four groups formed at this stage are 
discussed below. 
SG1 
SG1 is mainly formed by Tesco and Sainsbury until 2000 and in the last interval 
2001-2003 is formed by Tesco, Safeway and Waitrose. The group average store size 
is 20,000 sq ft and above in all intervals other than in 1985. The advertising to sales 
ratio is either on par or more than the total mean. Moreover, the own-label proportion 
is always higher due to strong focus on Sainsbury's own-label development. The 
group mean was less from total mean of own-label proportionate in the last time 
interval because of Sainsbury's absence from the group. 
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Average store size of Tesco is reduced after T&S takeover, which was possibly the 
reason to form a group with Safeway and Waitrose in 2001-2003. Moreover, Tesco 
became market leader in 1995 after the William Low takeover, and has further 
distanced itself from Sainsbury in number one position. However, the grouping 
patterns based on size and all strategic variables find some support for researchers' 
argument for finding less movement in groups with high mobility barriers (Dranove et 
al., 1998; Fiegenbaum and Thomas, 1995). Furthermoe, the changes in group 
structure can not find full support for propositions P3b and P4 to find new strategic 
niches and dramatic changes in the group structures. 
SG2 
SG2 is mainly formed by Asda and Morrisons, and is the most stable of the groups in 
all grouping patterns. Both the retailers have formed this group 5 times in 7 time 
intervals. Asda formed the group on its own in 1986-1988, and Morrisons with 
Sainsbury formed the group in 2001-2003. The mean average store size is mostly 
around 35,000 sq ft, which always remained highest due to hypermarket store profiles 
of both retailers. The advertising to sales ratio remained very similar for both retailers 
and mostly on par with total mean. The high own-label proportion also shows strong 
focus on own-label development. 
It can be noticed with the groups formed on the basis of size and, in this section, that 
the two most stable groups remained SGI and SG2. Tesco and Sainsbury for most of 
the time period compete for first position. At the same time, Asda and Morrisons were 
building up their market position and eventually overtook Safeway in terms of growth 
and performance. 
SG3 
SG3 is mainly formed by Safeway and Somerfield, and, Safeway remained in SG3 for 
all periods except in 2001-2003. Safeway and Somerfield together formed SG3 until 
1994, largely due to similar number of stores and store size. 1985-1988 formed only 3 
groups, and SG3 included all multiples with mean average store size of 5,000 sq ft. 
Safeway and Waitrose formed the group in 1995-2000 with mean average store size 
of 15,000 sq ft and above. Moreover, Asda in the last interval 2000-2003 formed SG3 
on its own, and its distinct store profile with average store size 44,360 sq ft and strong 
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focus on expanding in non-food and developing own-label. However, as noticed 
previously, groups including Somerfield and Kwik Save have not remained stable at 
the same over the time period. In a similar manner, groups based on all strategic 
variables find long-term instability with Somerfield and Kwik Save membership. 
SG4 
SG4 is created in four time intervals and is mainly formed by Kwik Save, Somerfield 
and Iceland. The group always has a higher mean average of advertising to sales ratio 
than total mean average. The mean average store size is around 7,000 sq i, except 
3,769 sq ft in 1989-1991. However, the mean store numbers have always remained 
high due to Somerfield and Kwik Save with the highest number of stores in the 
industry. The retailers in this group are mainly town centre-based and usually not 
considered as a primary shopping store. The own-label penetration remained less than 
the average mean scores of retailers. The following section will discuss the changing 
group structures over the time period. 
6.4.4 Strategic Group Structure and Dynamics 
The overall number of retailers decreased in the study period, which clearly indicates 
the growing consolidation in the UK GRI. In accordance with the propositions 
advanced in Chapter 4, the present chapter formed has groups over a longer time 
period to understand the structural evolution of the UK GRI, similar to the 
Fiegenbaum and Thomas (1993) study in the US insurance sector. 
The cluster results based on strategic variables exhibited a more distinct patterns of 
group membership as compared to groups based on size. Step 2 in cluster analysis 
including only top multiples is more stable than Step 1 which included all retailers. In 
Table 6.4, the movements and constant changes in group structures are clearly 
evident. The net changes in membership of groups are much higher than for groups 
formed using all strategic variables and top multiples (see Table 6.5). However, the 
changes in membership of SG1 and SG2 in Figures 6.1 and 6.3 emphasise the 
emergence of new group positions. For example, Tesco forming its own group on the 
basis of size can favour researchers' argument of more duopolistic and monopolistic 
competition in the future. Similarly, Asda forming its own group on the basis of all 
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strategic variables can highlight the changing competitive grounds of UK grocery 
retailers. The growing emphasis on larger store formats indicates movement towards 
one-stop market and non-food development in the future by all big multiples. 
Moreover, the presence of some regional multiples with top multiples in Step 1 
clusters emphasises local level competition between regional multiples and national 
multiples. For example, retailers like Normans Superwarehouse grouped with 
Sainsbury and Tesco; Harry Tuffins grouped with Asda and Morrisons; Booths and 
G. T. Smith are grouped with Safeway and Somerfield, in respective groups. The top 
multiples when competing with regional multiples need to understand the local 
demands, as they both could possess the same resource, e. g. the similar store size. 
Despite the fact that regional players understand the local needs of the consumers 
more than national players, they fail to compete with them because of small 
economies of scale which restrict them to compete on price and product variety. Table 
6.6 depicts the changes and movements of the top retailers over the time period. 
Table 6.6 Changes in strategic group membership of top multiples 
Step I based on Store size and store numbers Including all retailers 
Sainsbury SG1 (1985-00) 3 SG2 (2001-03) 
Safeway SG3(1985-91) -9 SG2 (1992-94) 4 SG3 (1995-97) 3 SGI (1998-03) 
Asda SG2 (1985-91) -3 SGI (1992-94) 4 SG2 (1995-03) 
Morrisons SGI (1985) 9 SG2 (1986-91) 9 SGI (1992-94) 9 SG2 (1995-03) 
Somerfield SG3 (1985) 9 SG4 (1986-88) 4 SG3 (1989-91) 3 SG2 (1992-94) 9 SG3 (1995-03) 
Kwik Save SG3 (1985-88) -9 SG4 (1989-91) 4 SG2 (1992-94) 4 SG4 (1995-97) 3 SG3 (1998-00) 
Waitrose SG4 (1985-88) 4 SG3 (1989-00) 4 SGI (2001-03) 
Iceland SG3(1985-88) 4 SG4 (1989-91) 4 SG5 (1992-94) 4 SG4 (1995-03) 
Step II based on all strategic variables Including only top multiples 
Sainsbury SGI (1985-00) 9 SG2 (2001-03) 
Safeway SG3(1985-00) 4 SG1 (2001-03) 
Asda SG2 (1985-00) 4 SG3 (2001-03) 
Morrisons SG2 (1985) 9 SG1 (1986-88) 9 SG2 (1989-03) 
Somerfield SG3 (1985-94) 4 SG4 (1995-03) 
Kwik Save SG3 (1985-88) 9 SG4 (1989-91) 9 SG3 (1992-94) 4 SG4 (1995-00) 
Waitrose SG3 (1995-00) 9 SGI (2001-03) 
Iceland SG3 (1985-88) 9 SG4 (1989-91) 4 SG3 (1992-94) 4 SG4 (1995-03) 
Source: Researcher interpretations of group structures formed using cluster analysis 
Moreover, the regular closures of regional multiples, takeovers, mergers or 
acquisitions indicate growing concentration in the UK GRI. Some of the regional 
multiples score higher or on a par with the top multiples on strategic variables but, as 
mentioned above, the economies of scale which are reflected through wider product 
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choice and lower prices are a big competitive advantage of top multiples, as 
emphasised by Burt and Sparks (2003). The top multiples, including Tesco, 
Sainsbury, Safeway, Asda, Somerfield, Morrisons, Kwik Save, Waitrose and Iceland 
formed similar grouping patterns in both steps. Sainsbury is the only retailer with two 
changes and the rest of all the top retailers have changed their group position 3-5 
times. Kwik Save and Somerfield in Step 1 showed maximum movements among all 
the top multiples. Both retailers scored very low on own label penetration. However, 
Kwik Save, Somerfield and Iceland mainly remained in SG3 and SG4, which have 
more regional-based retailers. Asda and Morrisons mainly remained in SG2 and SG1 
and for single intervals in SG1. Waitrose mainly remained in SG3 until the mid-1990s 
and then moved in to SG1 for the last 2 intervals. However, Somerfield, Kwik Save 
and Iceland show maximum movements in both steps of cluster analysis. This reflects 
the troublesome period for these three retailers in positioning themselves in the sector. 
Tesco after its acquisition of William Low in 1995, replaced Sainsbury as market 
leader and continued to strengthen its market position until now. Tesco and Sainsbury 
were in the same group until 2000, and Sainsbury in the last period formed SG2 with 
Morrisons and Asda. Safeway and Waitrose with Tesco formed SG1 in both steps of 
clustering. Tesco and Safeway have a similar store profile with averages store size of 
22,000 sq ft and the lowest advertising to sales ratio among all the top multiples. 
Sainsbury has the highest level of own label penetration and Asda the second highest. 
Sainsbury's average store size, own label penetration and advertising/ sales ratio are 
close to Asda and Morrisons. 
6.5 Conclusion 
Cluster analysis results presented in this chapter have shown somewhat different 
results compared to previous SG research in the UK GRI. The previous studies 
emphasised the stronger presence of own label penetration and predicted it as a 
profitable strategic variable for retailers in the future (Lewis and Thomas, 1990). 
However, the downward trend in own label penetration and advertising to sales ratio 
contradicts the previous research findings and emphasises that economies of scale 
play a vital role for retailers to earn higher profits and higher growth rates. Therefore, 
the resource and scope variables like store size which reflects the out-of-town 
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openings and store numbers continued to be a crucial path of expansion for the top 
multiples. 
The results indicate that size of the retailers could possibly be a key mobility barrier in 
the industry, although no formal test is conducted to establish this link. However, the 
future work can formally test this relation. The present grouping structures based on 
size of retailers indicates the possibility of scale advantage as a key mobility barrier in 
the industry. The formation of Tesco in the last time period as a single SG highlights 
the importance and influence of scale advantage and dominance in the UK GRI. The 
cluster results based on strategic variables also highlight the dominance of big 
multiples. The groups with high mean values of store size are more stable and fewer 
movements are witnessed in those groups. Asda and Morrisons continued to grow 
with their hypermarket store profile and together formed one group in most of the 
time periods. 
The future of the UK GRI with regard to SG structure looks more consolidated and 
would possibly be classified into either three or four groups. The first group could be 
formed by Tesco on its own as market leader. The second group could be formed by 
Sainsbury, Asda, Morrisons and Waitrose as market followers. The third group, if not 
merged or acquired by top multiples, could be formed by specialists like Iceland, 
Farmfoods and town centre-focused Somerfield. The rest of the regional-based 
multiples could be the last group. However, the present chapter is limited by the 
number of variables available to form a group. Future work could be more focused on 
only top 10-15 multiples' evolution and access more financial data from annual 
reports. This could assist in presenting more robust results. 
The present grouping structure based on size clearly divides the competition into two 
layers for the market share. Tesco as market leader can strengthen its market position 
with further investment in the right directions. Sainsbury, Asda and Morrisons would 
be competing for number two position. However, the retailer which can keep up with 
the fast moving competition of the grocery sector could possibly join Tesco in group 
1. The next chapter will analyse the effect of grouping structure on performance 
through fixed effect panel models, and the following chapter will analyse the effect of 
grouping structure on retailers' efficiency. 
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CHAPTER 7 
Profitability in UK Grocery Retailing Industry 
7.1 Introduction 
This chapter presents the results of econometric analysis of industry and firm profit 
analyses for the period 1985-2003. As noted in the previous chapter, the strategic 
groups based on strategic variables were formed using cluster analysis. The Strategic 
Group discipline (SG-discipline) is the main theoretical framework proposed and 
tested in the present research. To increase understanding of the evolution of factors 
affecting profitability in the UK Grocery Retailing Industry (GRI), panel data analysis 
results will be presented. Furthermore, the stepwise regression technique is adopted to 
reach the final form model. Finally, different types of panel models are examined to 
see whether there is support for the proposed hypotheses set out in the research 
framework. 
Industrial organisation (10) economics and strategic management research have 
traditionally produced competing explanations for the persistence of unequal returns. 
The former, following the structure-conduct-performance (SCP) model developed by 
Mason (1939) and Bain (1956), has focused on industry-based explanations such as 
concentration and entry barriers (Clarke et al., 1984; Clarke and Davies, 1982) in the 
UK industry, whereas strategic management has emphasised within-industry and 
firm-specific factors (Caves and Porter 1979,1978; Porter, 1979). 
The SCP model was originally based at the industry level, but was further extended by 
focusing more on the firms in the market. According to this view, firms analyse the 
industry and market structures and identify their resources to exploit market potential 
in the best possible way (Porter, 1980,1985). Following the 10 perspective, Porter 
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proposed an intermediary between industry and firm effects to explain performance 
differences. Porter (1991, pp. 96-97) argued that a successful strategy includes an 
internally-consistent set of goals and policies, alignment of the firm to its 
environment, and focus on the creation and exploitation of its competitive advantage. 
Hunt (1972) introduced the term "Strategic Group (SG)", a new concept to understand 
better the connections between the competitive environment, strategic behaviour and 
performance of firms within the industry. Porter (1979) extended the argument by 
stating that individual SG members face similar threats and opportunities in the 
competitive market. Because the SG discipline turns the research focus more on 
individual firms, it fills a conceptual strategy-performance gap by explaining the 
intermediate space between the industry and the individual firms. 
The empirical research following the SG discipline has been conducted in a range of 
industries over the last three decades. However, the retailing industry has not been 
common in this regard, especially with longitudinal data, as compared to studies of 
other industries. Yet the retailing industry is one of the key sectors in the UK 
economy, which contributes noticeably in the UK GDP. Moreover, the UK GRI 
remains the most important industry in retailing and ranks high in economic 
significance with other major sectors of the UK economy. Its size, visibility, and 
influence have made it the focus of much attention and even controversy. Sales 
through UK grocery outlets of £120 bn represents almost half of all retail sales 
(valued at £246 bn at the end of 2004 (ONS)), and 16% of total household 
expenditure. Not surprisingly, the nature and dynamics involved in the UK GRI has 
captured increased attention of researchers in recent times. 
The present work has followed the SG discipline to provide understanding of how 
competitive industry structures have evolved in the UK Grocery retailing industry 
(GRI). Previous researches in the UK GRI adopting the SG discipline to study 
competition and performance include Lewis and Thomas (1990,1994), Carroll et al. 
(1992,1994), and more recently, Athanassopoulos (2003). Other profitability studies, 
comprising the retailing sector, include Burt and Sparks (1997) in European retail, 
Ailawadi (2001) in US retail, and Amato and Amato (2004) in US retail. However, 
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these studies found varied results, which included support for effect of industry, firm 
and SG in explaining performance differences. 
However, a research gap is identified in the literature including UK GRI, which 
suggests studying competition and performance involved an extended time period 
(Carroll et al., 1994; Lewis and Thomas, 1990). Particularly, the UK GRI lacks a 
longitudinal study using sophisticated econometric techniques to analyse its 
competition and performance. Therefore, the present study considers a cross-section 
of 46 retailers and a time period of 19 years in the UK GRI. It seeks to add to research 
on the UK GRI with a longitudinal study covering a very dynamic period for the GRI. 
The chapter is structured as follows. Section 7.2 reviews the main theories which form 
the basis for the present research, including the SCP paradigm, SG-discipline, and 
other approaches exploring firm and industry effects on profitability. Section 7.3 
reviews the empirical studies in the UK GRI to analyse market structure and 
performance links and propose research questions based on the research gap found in 
theory and practice. Section 7.4 discusses the sample used for the analysis and 
presents summary statistics of the variables used in the present study. Section 7.5 
discusses the development of the theoretical model and techniques used to reach the 
best fit models for the analysis. Section 7.6 reports the results from the panel data 
analysis. The sub-sections cover results based on three different measures of 
profitability (ROS, ROCE and ROTA) used in the present study. This also includes 
comparing the best fit models among all the models tested. Section 7.7 concludes the 
chapter. 
7.2 Theoretical Framework 
This section reviews the development of the IO tradition through to the SG discipline 
and then further extended to dynamics involved in intra-group performances. 
Literature based on firm and industry effects on profitability is also reviewed to 
present a model of profitability for the present study. Performance of firms is one of 
the central research themes in the IO tradition (Bain, 1959; Mason, 1939,1949). 
There is a substantial body of empirical research that seeks to explain variations in 
performance between firms, most commonly measured by profitability (Porter, 1980; 
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Caves and Porter, 1978,1977). Early research within the SCP tradition developed and 
extended frameworks to analyse competitive conditions in industries. According to 
much of the earliest empirical literature based on the SCP paradigm industry-level 
variables such as concentration, economies of scale, and entry and exit conditions are 
the main determinants of firm performance. However, this literature has subsequently 
been criticised for providing (at best) a limited explanation as to why profitability 
varies between firms. 
7.2.1 Structure-Conduct-Performance (SCP) Paradigm 
The IO strategy-performance research tradition is rooted in the traditions of classical 
and neo-classical economics, which concentrate on the relationships between market 
structure, firm production and performance (Scherer and Ross, 1990; Caves and 
Porter, 1977; Bain, 1968). The IO perspective explains performance of the firm by 
focusing on competitive markets' industry structure and competitive positions of 
firms on the product market. This is opposite to the firm level internal conduct- 
performance typical of the business policy research tradition (Makhija, 2003; Barney, 
1991). 
The SCP paradigm is the fundamental theoretical point of departure for this study 
which is further extended to SG analysis by Caves and Porter (1977). According to 
the SCP paradigm, an industry's performance depends on the conduct (behaviour) of 
the fine, which in turn depends on the structure, i. e. factors that determine 
competitiveness of the market (Carlton and Perloff, 2000; Scherer and Ross, 1990; 
Bain, 1968; Mason, 1949,1939). In other words, firms in an industry are 
homogeneous in terms of the competitive threats and opportunities which they face, 
and a favourable industrial environment is the basis for performance (see for example, 
Barney, 1997, p. 125; Porter 1979, p. 214; Caves and Porter, 1977, p. 250). However, 
JO suggests that the proportional size of a firm is an important determinant affecting 
the firm performance. The competitive environment of the firm is seen to be 
transparent and is known to managers. 
Despite 10 progress in the strategy-performance research results, it is criticised in the 
literature. According to several research results, market structure does not itself cause 
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a firm's strategy or vice versa (Christensen and Montgomery, 1981; Porter, 1981). 
Obviously, the competing firms differ in many ways from each other within the 
industry. They have also different competitive starting points (Rumelt, 1994). It is 
asserted that heterogeneity between firms on the market explains the performance 
differences between firms. These differences are not explained thoroughly by 
conventional assumptions of economic theory, which is mostly interested in business 
enterprises as a collective entity and not individual firms. 
A number of tools developed in the IO literature have contributed to the growth of the 
sub-discipline of strategic management. Highly influential in the early development of 
this literature is Porter (1979,1980,1985, and 1996) whose five forces model of the 
firm's competitive environment is heavily SCP-influenced. Following the 
developments in the late- 1970s by Caves and Porter, IO extended the SCP model by 
focusing more on the firms in the market. It began highlighting the strategy variables 
which influence competition within an industry, such as market, products, marketing 
and production, which either prevent or facilitate competition between parties in the 
market, and thus determine how firms behave in a competitive environment 
(Christensen and Montgomery, 1981; Porter, 1981,1985). 
SG was proposed for use as an intermediate between total industry effect and firm- 
based effect. The SG discipline argues that the groups, rather than the total industry, is 
the most appropriate strategy-performance analysis unit. Thus, the SG discipline 
reveals new approaches, which will be examined next. 
7.2.2 From 10 to Strategic Group Analysis 
This section presents a review of strategic group analysis developed in strategic 
management literature. Chapter 2 discussed the rise of SG theory and research. A 
strategic group, as defined in Chapter 2, is a group of firms whose conduct is similar, 
and which tend to view other firms from the same group as their main competitors 
(McGee, 2003). The SG discipline argues that behaviour of the firms influences the 
structure and performance of the industry in totality and the strategy and performance 
of each firm within the SG (Thomas and Pollock, 1999). Because the SG discipline 
turns the research focus more on the individual firms, it fills this conceptual strategy- 
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performance shortage by explaining the intermediate space between the industry and 
the individual firm (McGee and Thomas, 1989; Porter, 1979; Caves and Porter, 1977). 
Among the most important articles of the early research on SGs, Caves and Porter 
(1977) address issues concerning the existence of SGs, but the main focus is on an 
operational array of actions and outcomes, while Porter (1979) attempts to propose a 
theory of the determinants of companies' profits. Porter (1979) proposes that the 
companies' profits rest on the structure within industries as well as on industrywide 
traits of the market structure. In his paper, Porter partially abandons the hypothesis of 
a pure relation between SGs and performance to develop a contingency theory of 
firms' performance. He argued that industrywide traits (such as industry growth and 
the structure of buying industries) influence the profits of all firms in the industry, and 
hence firms' profitability, and the height of mobility barriers of a particular SG 
determines its potential profitability. 
For SGs, mobility barriers play a role similar to entry barriers, by preventing non- 
members from joining the group. Mobility barriers can account for a tendency for 
some groups of firms to earn consistently higher rates of profits than others within the 
same industry (Newman, 1978; Caves and Porter, 1977). More specifically, the 
amount of variation in average profitability between firms in different SGs depends 
on the following factors: the number and size of group, the extent to which groups 
follow different strategies, and the extent to which groups are interdependent. 
According to McGee and Thomas (1986), SGs can be delineated on the basis of 
similarities in market-related strategies (similarities in product quality or design, 
pricing, extent of product differentiation, branding and advertising); firm-specific 
characteristics (firm size, ownership structure, extent of vertical integration); or 
industry characteristics (reliance on economies of scale or scope, production 
technologies used). Table 7.1 provides a summary of the SG-discipline's research 
findings. 
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Profitability 
However, the SG discipline is criticised for its validity in explaining performance 
differences, and the way groups are defined (Barney and Hoskission, 1990). It is 
argued there should be greater variation in profitability between groups than within 
groups, if SG is a meaningful or useful concept. This has remained a central focus of 
research in the SG discipline to test intra-group performance differences. This issue 
has constantly linked with the way groups are defined (Athanassopoulos 2003; 
Fiegenbaum and Thomas, 1994; Lewis and Thomas, 1990). However, the research in 
the IO tradition focused on factors affecting performance at different levels, mainly 
firm and industry, which is discussed next. 
7.2.3 Profitability Variations - Firm and Industry Effects 
Schmalensee (1985) and Rumelt (1991) are two of the pioneering studies on the 
importance of factors that have a direct bearing on firm performance. Prior to these 
studies, as mentioned in earlier sections, the early empirical development of 10 had 
analysed and tried to explain why some industries consistently out-perform others. 
Thus, the unit of analysis adopted was the industry. These two studies set out to see 
the extent to which industry-level, business-level, and corporate-level factors account 
for differences in profitability. 
Schmalensee (1985) considered businesses as the units of analysis, in an attempt to 
see the extent to which industry factors as a whole account for profitability variance in 
those business units. His initial model included three factors that can influence 
profitability: industry, corporation and market share. After verifying that corporation 
effects are not important and that the other two effects are indeed significant, 
Schmalensee removed the corporation factors and applied variance components 
analysis to the resulting model. He argued that the industry effect is the most relevant 
to explain firm profitability in an industry. 
However, a number of subsequent studies criticised his study for determining the 
relative importance of firm and industry effects based on single year data. Rumelt 
(1991) and McGahan and Porter (1997) claimed that, if the data set includes both a 
cross-sectional and a time-series dimension, an analysis of the sources of variation in 
profitability would be richer than one developed by Schmalensee's study. In 
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particular, panel studies possibly identify the following effects (Lipczynski et al., 
2005, pp. 331-332): 
" Industry effects are common to all firms operating a line of business in any 
particular industry. 
9 Firm effects are common to all lines of business operated by any particular firm. 
9 Line of business or business unit effects that are specific to each line of business 
operated by each firm. 
" Year effects capture the effects of macroeconomic fluctuations and change in 
government policy or taxation that impact equally on the profitability of all lines 
of business for all firms. 
One of the first panel studies was published by Rumelt (1991) who takes 
Schmalensee's sample and appends three more years for the same business units. This 
enables him to break down total industry effect into a stable component and a 
transient one, the latter being determined through industry-year interaction. Therefore, 
the model used by Rumelt includes stable industry effect (persistent impacts of the 
industry on the business unit's profitability), corporation effect (aspects linked to 
specific corporation membership), year effect (annual fluctuations in economic 
variables that affect all business units alike), industry-year interaction (annual 
fluctuations in economic conditions that have different influence depending on the 
industries), business unit effect (the impact of each unit's specific resources) and 
error. Rumelt concluded that the firm effect is more important than the industry effect. 
A number of later contributions have reported similar models estimated using more 
recent or more extensive data sets, similar models for alternative performance 
indicators, or models with extended specifications that incorporate various 
refinements. A list of the most relevant studies where the relative importance of 
industry and firm effects has been empirically estimated is provided in Table 7.2. 
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Table 7.2 Firm and Industry effects In determining profitability 
Author Profitability Measures Dominant Effect 
Schmaiensee (1985) ROA Industry 
Wemerfelt and Montgomery (1988) Tobin's q Industry 
Kessides (1990) ROS Industry and Firm 
Rumelt (1991) ROA Firm 
Roquebert eta!. (1996) ROA Firm 
McGahan and Porter (1997) ROA (detailed note below)a 
Maud and Michaels (1998) ROA Firm 
McGahan (1999) ROA/ Tobin's q Firm 
Chang and Singh (2000) Market Share Firm 
McGahan and Porter (2002) ROA Firm 
The dominant effect in this paper depends on the sector being analysed. Firm effects are dominant in 
manufacturing Industries but Industry effects are dominant In the rest of the sectors (transportation, services, 
lodging and entertainment, agriculture and mining). 
Several contributions, those by Chang and Singh (2000), Mauri and Michaels (1998), 
McGahan and Porter (1997) and Roquebert et al. (1996), stand out. These authors 
apply the variance components analysis to return on assets (ROA), using the 
COMPUSTAT database. Roquebert et al. (1996) refer exclusively to manufacturing 
firms. In this study, the authors obtain the result that the firm effect is three times 
more than total industry effect. Their model is similar to that of Rumelt (1991) and 
used a 7-year period (1985-1991). McGahan and Porter (1997), for a 14-year period 
(1981-1994), segmented operations in 628 different industries defined at a 4-digit SIC 
(Standard Industrial Classification) level, and covering all the economic industries. 
They find that, for manufacturing industries, firm effects are three times more than 
industry effects. However, if all industries are included (i. e. services as well as 
manufacturing), this relation in favour of firm effect hardly reaches one and a half 
times. In this respect, McGahan and Porter (1997) conclude that the consideration of 
greater diversity of economic industries leads to an increased relative importance of 
the industry effect than when analysis is exclusively on manufacturing industries. 
Chang and Singh's (2000) study used market share as a dependent variable and, based 
on data from The Trinet database, applied variance components analysis of two 
different samples. The results showed that the business unit effect is about three times 
more important than the industry effect. However, the results suggested that the 
relative importance of corporate, industry, and business unit effects depends on the 
types of criteria, such as the level of industry aggregation, whether small business 
units are included, and firm size, that are used to construct the sample. 
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Most recently, Hawawini et al. (2003) tested the effects using economic profit and 
market value instead of ROA and also considered the impact of outliers. The authors 
included corporate effects in the model, which were neglected in previous studies. 
The results favoured the business unit or firm effects over those of industry effects. 
Second, they examined the impact of firm-specific and industry factors on those firms 
that do not outperform or who underperform in relation to the rest of their industry. 
The modified sample, which excludes the two industry leaders and laggards, produced 
different results from the original sample size. The results indicated that industry 
effects are more important than firm factors in explaining the performance. The 
authors argued that only a few firms that capture or destroy a large part of the 
industry's value dominate intra-industry variance and firm effects. 
However, among the strategic marketing literature which developed from the earlier 
research on PIMS (Profit Impact on Marketing Strategy) Program have explained 
profitability differences with marketing related strategies (Buzzell and Gale, 1987). 
The research linking market strategy to performance varied from market position, 
entry rules to product quality and vertical integration. However, the data base has 
been criticised for its inclination towards manufacturing oriented industry and mostly 
consisting of American companies. Nevertheless, the PIMS provided a foundation to 
the extension of industrial economics literature in strategic marketing, for e. g., first 
mover advantages (Lieberman and Montgomery, 1988). 
The central theme of the three traditions discussed above focuses on reasons for 
performance difference in an industry or across industries. The next section will 
review studies in the retailing industry or the UK GRI which have used the above 
discussed theories to find performance differences in the industry. However, the 
present study comprised panel data of a single industry and, therefore, has limited 
implications on discussions in this section. Following the aforementioned studies and 
the similar studies in the UK GRI, the set of research question proposed earlier in 
Chapter 4 will be revised in the next section and analysed later in this chapter. 
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7.3 Market Structure and Performance Studies in UK GRI 
As mentioned earlier in this chapter, the UK GRI is among the most vital sectors of 
the UK economy. However, there has been only a limited amount of research 
conducted in the UK GRI using sophisticated tools to analyse growth and 
performance. Moreover, no studies have undertaken long-term longitudinal study. As 
suggested by Harris and Ogbonna (2001), Carroll et al. (1994) and Lewis and Thomas 
(1990), a longitudinal panel study could provide richer evidence of the extent of intra- 
group rivalry and, overall, the factors which influenced growth of the UK GRI for the 
last two decades. This study seeks to fill this gap. 
Lewis and Thomas (1990), Carroll et al. (1992), and more recently, Athanassopoulos 
(2003) adopted the SG theory to analyse the effect of market structure on performance 
in the UK GRI. Using data on 16 grocery retailers, Lewis and Thomas (1990) used 
multiple discriminant analysis and cluster analysis to identify the principal sources of 
variation in profitability between their SGs. The findings provide limited support for 
the proposition that performance differences exist across SGs, and that SGs are 
constructs which have predictive validity in understanding performance consequences 
and their relationship to industry. Nevertheless, they concluded that SGs are useful 
constructs for studying industry structure and competitive strategy. They identified the 
need of a longitudinal study. Carroll et al. (1992) analysed the similar set of data used 
by Lewis and Thomas (1990). The authors found that there were some rather limited 
differences between groups' performance. The authors also suggest using longitudinal 
analysis. 
Athanassopoulos (2003) analysed SG effects on the grocery retailers by employing 
frontier and benchmarking tools. The author used data envelopment analysis for the 
formation of groups and found three stable SGs over the sample time period. The 
author asserted that the use of relative efficiency helps in defining more meaningful 
groups, though he also used strategic variables in forming groups. Moreover, he also 
identified the need for a long-term study in the UK GRI to analyse evolution of the 
industry and to predict the factors influencing performance of retailers. 
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In the year 2000, the Competition Commission published a report on an enquiry 
referred by the OFT relating to the supply of groceries from supermarkets in the UK. 
The enquiry was prompted by the general perception that prices charged by the UK 
multiples were higher than their European counterparts and the main supermarkets 
were exercising a degree of market power (either as a seller or a buyer). In assessing 
the profitability of multiple retailers, the Commission looked at the overall financial 
performance of 11 of the UK's main supermarkets (excluding discounters and 
cooperatives). For this analysis, the Commission focused on the two measures of 
profitability: Return on sales (ROS) and Return on net operating assets (RONOA). 
The Commission considered Return on capital employed (ROCE) to be a more 
appropriate measure of profitability than RONOA for the purpose of international 
comparability. The Commission concluded that profitability measures did not show 
evidence of excessive profitability in the industry. 
Based on the previous research in the UK GRI and the theories proposed in the IO- 
tradition and the SG-discipline, the next section sets out the proposed research 
questions which the empirical data on the UK GRI will seek to address. 
7.3.1 Research Questions 
As discussed in earlier sections, this study proceeds from Porter's theory of 
profitability and SG analysis to find the factors which have influenced the competition 
and performance of the UK GRI. Despite all the varied research on SGA, there is a 
relative absence of longitudinal studies in the SG discipline that focus on the SG 
dynamics. A similar gap can be found in the research on the UK GRI, which lacks an 
empirical study over a long interval. Instead, it has focused on short intervals in 
examining performance and structure. The present chapter proposes to use a firm- 
level panel study across UK grocery retailers with annual data from 1985 to 2003. 
This study, in line with assumptions of the SCP paradigm and SG-discipline, analyses 
competition and performance of the UK GRI. We are focused on analysing 
performance at different levels in this study, which includes firm, group, time and 
within group. The panel data analysis in later sections is aimed to answer the 
following research questions: 
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" What are the major factors influencing the performance growth in the UK GRI for 
the last two decades? 
" What explains the profitability differences in the UK GRI? 
" Are the big retailers being advantaged by their size (or scale advantages) in 
influencing profitability and growth in the industry? 
7.4 Sample and Variables 
The UK grocery retailing sector is one of the most dynamic industries in the UK. 
Consolidation within the industry continued throughout 1985-2003 and after the study 
period (notably with Safeway's takeover by Morrisons in 2004). As yet, there is not 
much evidence of studies focusing on competition and performance evolution. The 
present research proposes to include a larger sample size over a longer time interval, 
encouraged by the gap identified in Chapters 2 and 3, and reviewed in previous 
sections, for an evolutionary study in the UK GRI. The sample contains 46 grocery 
retailers over 19-year time period (1985 - 2003), which is an unbalanced panel due to 
multiple entry existing over the whole study period. The grocery retailers selected are 
based on the top grocery multiples ranking published by The Retail Rankings of the 
Corporate Intelligence Group, which has also been the major source of data 
collection. The following sections will introduce the variables used in empirical 
analysis, including descriptive statistics of the preferred variables. 
7.4.1 Variable Selection 
Choices of key strategic variables in the UK GRI are influenced by previous studies in 
the SG discipline and retailing industry. This study is based on secondary data 
gathered from annual published sources. In accordance with this, the findings will 
contribute to assertion at the firm level, and not at the individual store level of firms 
operating in the UK GRI. Athanassopoulos (2003), Burt and Sparks (2003), Owen 
(2003), Ailawadi (2002), Clarke et al. (2002), Harris and Ogbonna (2001), Dobson 
and Waterson (1999), Wrigley (1994), and Lewis and Thomas (1990) are among the 
key studies referred to choose strategic variables in empirical analysis. Panel data 
analysis in this study includes strategic and dummy variables as independent 
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variables, and profitability measures as dependent variables. All the variables 
included are discussed below under separate headings. 
1. Independent variables 
Harris and Ogbonna (2001) emphasised that industry-level factors and firm-level 
characteristics which were important in the 1990s were similar to those in the 1980s. 
However, the approach has changed in the way they were exploited, as well as the 
degree of success achieved. Furthermore, they argued that power, rivalry and 
regulation became the prominent industry-level factors, and that customer service, 
information technology, culture and branding exhibit the firm-level attributes. 
Annual sales (Insales) of retailers in this study represents a firm size proxy. Moreover, 
sales revenue, as the industry-level factors, indicates the power of retailers in the UK 
GRI (Burt and Sparks, 2003). Hofer and Schendel (1978) proposed that strategy is 
volitional deployment of available resources and associated scope decisions. This 
study has used strategic variables which reflect scope and resource deployment. As 
highlighted by Athanassopoulos (2003), Carroll et al. (1994) and Lewis and Thomas 
(1990), carrying a broader scope of products generally requires more floor space. 
Owen (2003) emphasised that in the 80s and early 90s exploitation of economies was 
not restricted to scale but was also noticeable in the scope of the operation of retailers. 
A particularly good example of this was the development of the `one-stop shopping' 
concept whereby food retailers endeavoured to provide a complete shopping facility 
by offering non-traditional facilities ranging from dry cleaning booths to restaurant 
services. Therefore, scope decisions have obvious implications for the size of stores, 
and average store size (lnstsize) is considered as an independent variable. 
The scope of variables included a mix of store portfolio, merchandise strategy and 
focus variables. In the 80s and 90s, supermarket operators increasingly become 
managers of significant property portfolios and one of the major areas of competition 
is in acquisition and development of out-of-town sites for large superstore 
developments (Athanassopoulos, 2003; Lewis and Thomas, 1990). Number of stores 
(Instores) is included to reflect this crucial competitive dimension. It encompasses 
both geographical spread and the store policy of the major players. 
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Advertising to sales ratio (Inadvsl) is the other differentiating resource commitment 
variable, included because it reflects the importance of promotional expenditures in 
generating store traffic in supermarkets (Carroll et al., 1994; Lewis and Thomas, 
1990). Proportion of own-label (lnownl) product lines indicates another form of 
differentiation. It is argued that retailers with some degree of scale advantages carry 
own-label substitutes for popular national brands in order to capture more profit from 
the vertical structures they share with brand manufacturers (Mills, 1995). Moreover, 
the net effect of own-label marketing is also to improve the performance of 
distribution channels. It is argued in economics literature that there is a positive 
relation between wages and profitability (Branchflower et al., 1996). The UK retail 
sector is among the biggest employers and therefore the wages to sales ratio (lnwagsl) 
could possibly highlight the relation between profit sharing among employees and 
profitability. Moreover, it also seeks to capture a resource based view on profitability. 
The list of independent variables and their abbreviations used in equations and 
references are listed below: 
Insales Log of Annual sales 
Instores Log of Number of stores 
Instsize 
, ., 
'. Log of Average store size 
Inownl Log of Own label proportionate 
Inadvsl Log of Advertising / Sales ratio 
Inadvexp Log of Annual advertising expenditure 
Inwagsl - Log of Wages / Sales ratio 
Inemp Log of Number of employees 
2. Dummy Variables 
Dummy variables are independent variables which take the value of either `0' or `1'. 
In a regression model, a dummy variable acts as a supplemental intercept. Three 
different sets of dummy variables are used to study different factors affecting 
profitability. Year dummy variables are used to introduce time effect in the 
profitability analysis. Year dummies are coded 1 if the observation matches with a 
particular year in the sample and 0 otherwise. SG dummies are used to introduce 
group effects in the profitability analysis, which is very crucial and important of this 
study. SG dummies are coded 1 if the observation matches with a particular SG in the 
sample and 0 otherwise. Interactive group dummies are formed by multiplication of 
each of the SG dummy variables with the strategic independent variables, e. g., 
number of stores is multiplied with SG 1 to form SGI. Store. Interactive dummy 
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variables with varying slope and intercept are mainly used to test the hypotheses 
based on assumptions that firms clustered in one SG could behave differently to 
achieve higher performances in an industry. The list of dummy variables and their 
abbreviations used in equations and references are listed below: 
List of Dummy Variables 
sizegpl 
sizegp2 Strategic groups based on sales 
sizegp3 
egp4 
strszgpl 
strszgp2 
strszgp3 
Strategic Groups based on strategic variables: Number of Stores and 
Average store size 
strszgp4 
strszgp5 
allvargpl ., '. 
allvargp2 - Strategic Groups based on strategic variables: Number of Stores, Average 
allvargp3 store size, Advertising / sales ratio and Own label proportionate 
allvargp4 
1985-2003 Time dummies created for years 1985 to 2003. 
Ust of Interactive Dummy Variables 
Indsalel 
: Indsale2 
Interactive dummies created by multiplying annual sales and strategic groups 
. . ,r based on size. indsale3 
Indstrl 
Indstr2 Interactive dummies created by multiplying number of stores and strategic groups based on strategic variables: Number of Stores and Average store indstr3 size. Indstr4 
Indstszl 
Indstsz2 Interactive dummies created by multiplying average store size and strategic groups based on strategic variables: Number of Stores and Average store Indstsz3 size. 
Indstsz4 
Ind1sto Interactive dummies created by multiplying number of stores and strategic 
Ind2sto groups based on strategic variables: Number of Stores, Average store size, 
Ind3sto Advertising / sales ratio and Own label proportionate. 
Indlsize Interactive dummies created by multiplying average store size and strategic 
Ind2size groups based on strategic variables: Number of Stores, Average store size, 
Ind3size Advertising / sales ratio and Own label proportionate. 
Indladv Interactive dummies created by multiplying advertising / sales ratio and 
Ind2adv strategic groups based on strategic variables: Number of Stores, Average 
Ind3adv store size, Advertising / sales ratio and Own label proportionate. 
Interactive dummies created by multiplying own label proportionate and 
Indlown strategic groups based on strategic variables: Number of Stores, Average 
store size, Advertising / sales ratio and Own label proportionate. 
3. Dependent variables 
Profitability is measured with three variables: Return on Sales (ROS), Return on 
Capital Employed (ROCE) and Return on Total Assets (ROTA). ROS, or the 
operating profit margin, is the ratio of earning before tax and interest (EBIT) to sales. 
ROCE is calculated by dividing EBIT by capital employed, and ROTA is calculated 
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by dividing EBIT by total assets of the firm. The list of dependent variables and their 
abbreviations used in equations and references are listed below: 
Inros Log of Return on sales 
Inroce Log of Return on capital employed 
Inrota Log of Return on total assets 
These three accounting measures of performance are widely used in earlier studies 
measuring performance in the UK GRI (Athanassopoulos, 2003; Carroll et al., 1994; 
Lewis and Thomas, 1990), including the Competition Commission (2000) report in 
the UK GRI. The Competition Commission highlights the importance of ROCE for 
the purpose of international comparability, on the basis that ROCE captures total 
investment, including intangible assets such as goodwill, which turns out to be a 
significant component of the balance sheet of the non-UK companies covered. 
However, ROCE and ROTA data are not available for small retailers because they are 
family-owned businesses and are reluctant in publishing these data. FAME remained 
the only source to gather data on ROCE and ROTA. 
Figure 7.1 shows the trend of average ROS of the sample (See Appendix A2, p. 5 for 
the top 5 multiples yearly ROS trend). The average ROS remained highest 3.28 % in 
1989 and the lowest 1.93% in 2001. From the Chapter 3, it is understandable that 
overall average has been mainly affected by low margins or losses by small multiples. 
However, the deviations from the mean show the widening gap between performance 
of top multiples and small regional or family owned multiples. 
Figure 7.1 Long-term ROS trend of total sample 
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Figure 7.2 displays the trend of average ROCE of the sample (See Appendix A2, p. 5 
for the top 5 multiples yearly ROCE trend). The average, as depicted in the Figure 7.2 
shows high investment of capital in developing and expanding the grocery outlets. As 
mentioned earlier the data on ROCE and ROTA is collected from FAME. 
Figure 7.2 Long-term ROCE trend of total sample 
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Figure 7.3 displays the trend of average ROTA of the sample (See Appendix A2, p. 5 
for the top 5 multiples yearly ROTA trend). The average, as depicted in the Figure 7.2 
shows stability on the return of total assets. The data is collected from FAME and 
only available for the period 1994-2003. 
Figure 7.3 Long-term ROTA trend of total sample 
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7.4.2 Descriptive Statistics 
Table 7.3 summarises all the variables used for profitability analysis. All the variables 
in this study are transformed to natural logarithms and both raw and transformed data 
are summarised in Table 7.3. All the monetary variables are deflated to the year 1985 
bills. The conversion to price is performed through the implicit deflator of Retail Price 
Index (RPI) because it is the most familiar general purpose domestic measure of 
inflation in the UK. 
Table 7.3 Summary statistics for variables used In profitability analysis 
Monetary values deflated by RPI, Constant = 1985 Natural Logarithms 
Variable Obs Mean Std. Dev. Min Max Variable Mean Std. Dev. Min Max 
Strateav Variable 
Annual sales (£, million) sales 688 727 1,660 1.463 11,300 Insales 17.910 2.321 14.196 23.148 
axnber of stores stores 684 141 256 2 1,982 Instores 3.612 1.668 0.693 7.592 
Average store size (sq ft) stsize 684 10,089 9,769 1,000 45,565 Instsize 8.826 0.875 6.908 10.727 
Own label proportionate ownl 112 0.478 0.115 0.063 0.670 Inownl -0.784 0.356 -2.765 -0.400 
Advertising / Sales ratio advsl 213 0.004 0.005 0.000 0.037 lnadvsl -5.772 0.813 -8.390 -3.295 
Wages / Sales ratio wagsl 347 0.125 0.066 0.013 0.523 Inwagsl -2.202 0.531 -4.313 -0.648 
Durnmv Variables 
sizegpl 688 0.055 0.229 0 1 
sizegp2 688 0.070 0.255 0 1 
SGs based on sales sizegp3 688 0.109 0.312 0 1 
sizegp4 688 0.766 0.424 0 1 
strszgpl 688 0.115 0.319 0 1 
strszgp2 688 0.176 0.381 0 1 
SGs based on strategic s zgp3 688 0.167 0.373 0 1 
variables: stores and stsize strszgp4 688 0.448 0.498 0 1 
strszgp5 688 0.074 0.262 0 1 
allvargpl 688 0.064 0.245 0 1 
SGs based on strategic allvargp2 688 0.090 0.287 0 1 
variables: stores, stsize, 
advsI and own[ allvargp3 
688 0.057 0.231 0 1 
allvargp4 688 0.063 0.242 0 1 
pgrfgrrnan_e Variables 
rost 1.029 0.029 0.896 1.194 
Return on sales ros 679 0.03 0.03 -0.12 0.16 Inrost 0.028 0.028 -0.109 0.177 
turn on capital rocs 426 0.10 0.55 -9.53 0.89 
rocet 1.235 0.591 0.095 9.174 
ed Inrocet 0.160 0.298 -2.354 2.216 
rotat 1.084 0.250 0.193 5.238 
turn on total assets rota 347 0.05 0.26 -4.19 0.81 Inrotat 0.067 0.160 -1.647 1.656 
Negative values in ROS, ROCE and ROTA are first transformed to a positive value, 
keeping in mind the importance of loss and negative returns in a longitudinal study. 
The transformed returns ROST, ROCET and ROTAT are produced by using a simple 
mathematical function, mentioned below and followed by an example to elaborate 
further: 
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rt =1, where rt is transformed returns and rE (-0o, 1) 1-r 
For example, Somerfield suffered losses in 2001, ROS = -0.0027, ROS transformed = 
I/ 1- (-0.0027) = 0.9973, natural log of 0.9973 = -0.0026 
Transformed values LNROST, LNROCET and LNROTAT are used in the 
profitability analysis. The high standard deviation in Table 7.3 of annual sales, 
number of stores and average store size reflects a substantial gap between the big and 
small multiple retailers. For instance, standard deviation with respect to sales is £1.66 
billion. The mean of 10,089 sq ft average store size is nearly 1/3 of the top four 
multiples, 27,213 sq ft in year 2003 (Chapter 3). Number of stores, ranging from 
Tesco with 1,982 stores to Roys and Curley's with 2 stores, reflects a wide diversity 
in the cross-section panel. 
Advertising to sales ratio and own-label proportionate are only available for the top 
10-15 retailers. As a consequence, the sample was divided and the analysis was 
performed with three different sets of observations. With regard to avoiding 
repetitions and to read easily, all three set of observations will be referred to in further 
discussions as Set 1, Set 2 and Set 3. Set 1: 82 observations of top ten retailers for 
period 1994-2003, including all independent strategic variables in analysis. Set 2: 213 
observations of top fifteen retailers for period 1985-2003, including sales, number of 
stores, average store size, and advertising to sales ratio among the independent 
strategic variables. Set 3: 675 observations of all retailers in study sample for period 
1985-2003, including sales, number of stores and average store size as independent 
strategic variables. However, it will allow us to compare factors affecting 
performance of top multiples with the overall grocery sector. Moreover, set 1 and set 
2 could allow us to look for factors which are more important among top multiples in 
the last two decades and possibly tell us about any shift in competitive directions in 
the current decade. The next section includes analysis of profitability through linear 
panel data regression models. 
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7.5 Panel Data Analysis 
A panel is a cross-section or group of people, firms, industries, countries, etc. 
surveyed or analysed periodically over a given time span. A panel data regression 
differs from a regular time-series or cross-section regression in that it has a double 
subscript on its variables, i. e. 
Yu=a, + ; 1+e1, i =1,...., N; t=1,...., T (7.1) 
with i denoting group of people, firms, industries, etc., and t denoting time. Here, a; is 
individual effect, ß is aKx1 vector, and Xt is the itth observation on K explanatory 
variables. Most of the panel data applications utilise a one-way error component 
model for the disturbances, with 
ell =A+VI: 
where p denotes the unobservable individual firm-specific effects, and vi denotes the 
remainder stochastic disturbance term. In the present research, the unobservable firm- 
specific effects captured by the p could, for instance, be unobservable managerial 
skills of the retailers' executives or unobservable firm-characteristic effects. 
However, this study considered (7.1), but with two-way error components 
disturbances: 
ei, = p, +A, + v,, i=1,...., N; t=1,...., T (7.2) 
where X, denotes the unobservable time effect as compared to one-way error 
component in (7.1). Here, X, is individual-invariant and it accounts for any time- 
specific effect not included in the regression. For example, it could account for the 
year Tesco took over William Low and subsequently also grabbed number 1 position 
in the UK GRI. However, STATA does not fit the two-way fixed effect models. With 
regard to this, time dummies are introduced in the panel data estimation to take 
accounts of time effects. 
In this study, yit measures the profitability in the UK GRI, whereas Xit contains sales, 
number of stores, store size, advertising/sales, own-label share and wages/sales. The 
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unobservable `t; ' firm and `A4' time-specific effects will be captured by c, 1. Firm- 
specific effects could be the unobservable resource-based side of the firms, like, 
managerial skills, operational efficiency, etc.. Time-specific effects are captured with 
year dummies and observe high or low growth in economy or in the sector. The 
remainder disturbance v; t varies with individuals and time and can be thought of as the 
usual disturbance in the regression. The next section discusses different types of panel 
models analysed using panel data of 46 retailers for 1985-03. 
7.5.1 Different types of panel analytic models 
There are several types of panel analytic models, including the constant coefficient 
models (also called pooled regression model), fixed effects models, and random 
effects models. Amongst these types of models (please see Chapter 5 for more details) 
are dynamic, robust, and covariance structure models. However, the present research 
is more focused on studying the fixed firm and group behaviour of retailers' 
profitability in the UK GRI. 
The generally accepted way of choosing between fixed and random effects is running 
a Hausman test. To run a Hausman test comparing fixed with random effects in 
STATA, first, the fixed effects models are estimated and coefficients are saved, so 
that they can be compared with the results of the next model, which estimates the 
random effects model. Hausman test tests the null hypothesis that the coefficients 
estimated by the efficient random effects estimator are the same as the ones estimated 
by the consistent fixed effects estimator. If they are statistically the same 
(insignificant P-value, Prob >ý larger than . 05), then it is safe to use random effects. 
However, it is advised that, for a significant P-value, fixed effect models should be 
used for panel estimation. 
It is argued that the fixed effect model is an appropriate specification for panel data, if 
the focus is on a specific set of firms, and inferences are restricted to the behaviour of 
these sets of firms, which is the case in the present research (Greene, 2003; Baltagi, 
1995; Hausman and Taylor, 1981). Also, the fixed effects model is a useful 
specification for accommodating individual heterogeneity in the panel data. It is also 
argued that when there is a significant correlation between the unobserved individual- 
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specific (managerial decisions, operational efficiency... etc. ) random effects and the 
regressors (firm), then the random effects model would be inconsistently estimated 
and the fixed effects model would be the model of choice. Moreover, the results from 
the Hausman Specification Test also favoured using the fixed effects over random 
effects models. 
Estimation for the Fixed Effect (FE) Models using XT commands in STATA 
From equations (7.1) and (7.2), consider fitting models of the form 
Ytr=a, +1W,, +fit+c (7.3) 
In this form, p, + c; t is the residual and ß is the constant, which is estimated. , u; is the 
firm-specific residual; it differs between firms, but for any particular firm, its value is 
constant. c,, is the `usual' residual with the usual properties (mean 0, uncorrelated with 
itself, uncorrelated with X, uncorrelated with p, and homoscedastic). In a more 
thorough development, we could decompose c, 1 = X' + v; t, assume v; t is a standard 
residual, and better describe X1. 
We can perform some useful algebra on (7.3) before making the necessary 
assumptions for estimation. Whatever the properties of u; and c il, if (7.3) is true, it 
must also be true that 
y;, =ai+ßX; r+p; +Er (7.4) 
where y, _ ý' y;, l Ti, Xr= 
ýý X11 /T,, and sr = ýt elT,. Subtracting (7.4) from 
(7.3), it must be equally true that 
(yft-Y1) = (X, -Xi)ß+(ert -Er) (7.5) 
These three equations provide the basis for estimating P. Moreover, few assumptions 
are required to justify the fixed-effects estimator of (7.5). The estimates are, however, 
conditional on the sample, in that the pi are not assumed to have a distribution, but are 
instead treated as fixed. This statistical fine point can lead to difficulty when making 
out-of-sample predictions, but that aside, the fixed-effects estimator has much to 
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recommend it. The following section will review the model building technique used in 
the present research to reach the general model of profitability. 
7.5.2 Model Building Technique - Stepwise Regression 
Stepwise model-building techniques for regression designed with a single dependent 
variable are used to attain the general model of profitability. The basic procedure 
involved (1) identifying an initial model, (2) iteratively `stepping', that is, repeatedly 
altering the model at the previous step by adding or removing a predictor variable in 
accordance with the `stepping criteria', and (3) terminating the search when stepping 
is no longer possible, given the stepping criteria, or when a specified maximum 
number of steps has been reached. 
There are different procedures involved in performing stepwise regression. The 
backward removal method is a simple model-building procedure and which is used 
for model building in this research. For the backward stepwise and backward removal 
methods, the initial model also includes all effects specified to be included in the 
design for the analysis. The initial model for these methods is therefore the whole 
model. At each Step after Step 0, the removal statistic is computed for each effect 
eligible to be removed from the model. If no effect has a value on the removal statistic 
which is less than the critical value for removal from the model, then stepping is 
terminated, otherwise the effect with the smallest value on the removal statistic is 
removed from the model. Stepping is also terminated if the maximum number of steps 
is reached. 
Hunag and Townshend (2003) analysed the stepwise regression tree with a stepwise 
linear regression technique to estimate the dependent variable in each subset and 
emphasised that when compared to nonlinear regression techniques, linear regression 
has the advantage of being simple and fast. While a relationship may not be linear 
globally, a linearity assumption may be valid for a small subset of the data. They also 
highlighted that stepwise linear regression has a further advantage of allowing one to 
use a small subset of least correlated variables without losing a significant portion of 
the explanatory power of the data, thus minimising the impacts of multi-collinearity 
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on the regression and on result analysis (Gunst and Mason, 1980). Stepwise linear 
regression techniques have been detailed in many textbooks (e. g., Miller, 1990). 
In the present study, `t' significant value is considered as the removal criterion and is 
been carried on until the maximum significant values are found i. e. the further 
removal of insignificant values caused dropping all of the significant values in the 
model. 
7.6 Fixed Effects (FE) Panel Data Analysis 
Following the framework and earlier researches, the fixed effect panel models with 
stepwise regression techniques are used to study the effect of firms, SGs, and time on 
the profitability of the UK GRI. Earlier profitability studies in the UK GRI 
(Athanassopoulos, 2003; Carroll et al., 1994; Lewis and Thomas, 1990) have not used 
the panel estimation techniques, but however suggested use of sophisticated 
estimation techniques for a long-term panel study of competition and performance. As 
described earlier, profitability in this study is measured with three variables, 
LNROCET, LNROST and LNROTAT. Results summarise three measures of 
profitability analysed using fixed effect panel data. These include the least square 
dummy variable (LSDV) models with constant slope but varying intercepts, followed 
by varying slopes and intercepts. The final model of profitability is developed in three 
steps: first, introducing year dummies; second, introducing SG dummies; and third, 
introducing interactive SG dummies. 
As mentioned earlier, three sets of observations are used in analysis. However, the 
results are compared and differences are reported. In addition, this process presents an 
added dimension to compare the findings between models including top multiples and 
complete sample size (with medium and small multiples). Table 7.4 provides the 
collinearity diagnostic results for all three set of observations analysed. The variance 
influence factor (VIF) and tolerance statistics are used to test for multicollinearity 
(Chen et al., 2005, STATA web book; Field, 2005). As a rule of thumb, a variance 
whose VIF values are greater than 10 may suffer collinearity, and tolerance (defined 
as 1/VIF) is used to check on the degree of collinearity. 
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Table 7.4 Collinearity diagnostic for panel data analysis 
Observations: 82 Observations: 213 Observations: 675 
Variable VIF INIF Variable VIF INIF Variable VIF INIF 
Insales 21.92 0.05 Insales 23.38 0.04 Insales 14.42 0.07 
Instsize 16.60 0.06 Instsize 13.24 0.08 Instores 10.27 0.10 
Instores 11.58 0.09 Instores 9.29 0.11 Instsize 4.05 0.25 
Inownl 1.54 0.65 Inadvsl 1.36 0.74 
Inadvsl 1.49 0.67 
Inwagsl 1.26 0.79 
Mean VIF 9.07 Mean VIF 11.82 Mean VIF 9.58 
The collinearity results in Table 7.4 detect multicollinearity between lnsales, lnstsize 
and lnstores. It is anticipated to have a degree of collinearity between number of 
stores and average store size. However, both variables are very crucial regarding their 
strategic importance, and therefore are not dropped from the dependent variables in 
panel analysis. Moreover, we could use a simultaneous equation system approach to 
estimate profitability equations, but this would require advanced econometric skills 
and are considered for future work. The following section will perform panel data 
analysis using all three set of observations. 
7.6.1 ROS - FE panel data estimations 
STATA conducts only one-way fixed effect panel data models (see section 7.5). 
However, the present study introduces dummy variables to study different patterns of 
intercept and slope interactions in the models of profitability. A panel model with 
constant slopes but intercepts that differ according to the cross-sectional unit (the UK 
grocery retailers in this study), and which may or may not differ over time is called a 
fixed effects model. The panel data model presented in equation 7.6 includes varying 
intercept for firm dummies and a constant slope interaction. Because i-1 dummy 
variables require leaving out one firm or SG, where i is used to designate the 
particular firm, this same model is sometimes called the Least Square Dummy 
Variable model (see equation 7.6). 
In roste = a, +A 1 In sales j, + ß2 In stores + ß3 In stsize,, + ß4 In advsl + /35 in ownl, r +, 
ß6 In wagsl, r +C, 
(7.6) 
Another type of panel model, the fixed time effect model, investigates how time 
affects the intercept using time dummy variables. The logic and method are the same 
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as those for the fixed group effect model, as explained in (7.6). STATA creates time 
dummies instead of firm dummies compared to the previous model. 
The two-way fixed effect model considers both group and time effects. This model 
thus needs two sets of group and time dummy variables. This type of fixed firm and 
time effects model could have constant slopes but intercepts that differ according to 
time and groups. In this case, the model would have no significant firm differences 
but might have autocorrelation owing to time-lagged temporal effects. The residuals 
of this kind of model may have autocorrelation in the process (Baltagi, 1995). In this 
case, the variables are homogeneous across the firms. They could be similar in 
strategic orientations towards store size and store numbers. For example, increased 
sales area or advertising expenditure would lead to group-specific characteristics that 
may affect temporal changes in the variables being analysed. STATA does not 
conduct two-way fixed effect models, and therefore, time effects are introduced with 
dummies for 19 years in (7.6). 
The results in Table 7.5 include, coefficient values with `t statistics' in parentheses; 
`N' is number of observations; `df(b)' is degrees of freedom; 'R2' is R-squared for 
overall model; `F-crt' is F-critical, and `F is F-test for ßj =0, i. e., a test of the null 
hypothesis that all slope coefficients are zero, which reports the F. If F is greater than 
F-critical in a model, the null hypothesis is rejected in favour of fixed group (firms) 
or time effects. Moreover, `Norm' is the diagnostic test for normality distribution of 
overall error component, and `Het' is the specification test of hetroscedasticity 
between fitted and predicted values (please see Appendix DI-3 for more details on 
diagnostic tests undertaken for the present study). 
Models 1-3 in Table 7.5 contain estimated coefficients and significance for the linear 
model (7.6) with fixed firm effects (detailed results of all panel models are included in 
Appendix D with diagnostic tests). Model 2 with set 2 has highest overall R2, and the 
lnsales coefficient (0.02 significant at the 1% level) holds a positive relation between 
lnrost and lnsales. Lnstores and lnstsize coefficients (-0.03 and -0.02 significant at the 
1% level) show a negative relation between ROS and store numbers and store size. 
The F is greater than F-crt in all the cases, and therefore we reject the null hypothesis 
in favour of the fixed firm effect (p <0.000). Whilst, models IA-3A analysed for fixed 
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time effect have lower F than F-crt, we therefore accept the null hypotheses in favour 
of more fixed industry effect (i. e., sales). The results in Table 7.5 suggest using fixed 
firm effect in modelling and developing the initial model (7.6) to a full model, which 
will incorporate time, group and interactive group dummies. 
Table 7.5 Fixed firm and time effect (ROS) with year dummies 
Model 1 2 3 1A 2A 3A 4 5 6 
Insales -0.009 0.021' 0.013 0.020 0.027 0.000 0.020 0.021' 0.013' 
(-0.780) (3.347) 
' 
(3.718) 
' 
(1.906) (6.408) 
' 
(0.196) (1.384) (4.594) (3.576) 
Instores 0.007 -0.027 -0.013 -0.014 -0.022 0.006' 0.018 -0.014' -0.010 (0.594) (-3.953) (-3.391) (-1.364) (-4.942) (2.820) (1.423) (-3.298) (-2.297) 
Instsize 0.017 -0.019' -0.016' -0.006 -0.021' 0.008' 0.038b - -0.014' (0.941) (-2.557) (-3.436) (-0.395) (-3.586) (3.444) (2.014) (-2.963) 
Inadvsl 0.011 0.005 - 0.005 0.004' - 0.009 b 0.004 - (4.455) (2.587) (1.567) (2.826) (3.242) (2.588) 
Inowni 0.023` 0.012 - - 0.014 - - (1.6771 (1.441) (0.908 
Inwagsl -0.014 - - -0.004 - - -0.011 - - (-2.540) (-0.874) (-2.190) 
d85 - - - - - - - 0.018' 0.005 
(3.061) (1.053) 
d86 - - - - - - - 0.018' 0.007` 
(3.352) (1.687) 
d87 - - - - - - - 0.024' 0.011' 
(4.274) (2.823) 
d88 - - - - - - - 0.031' 0.010' 
(5.862) (2.712) 
d89 - - - - - - - 0.030' 0.014' 
(5.903) (3.790) 
d90 - - - - - - - 0.030' 0.012' 
(6.084) (3.229) 
d91 - - - - - - - 0.031' 0.005 
) ( ( 
d92 - - - - - - - 0.029 0 0.009b 
(6.417) (2.576) 
d93 - - - - - - 0.040' 0.025' 0.010' 
(2.822) (5.587) (2.772) 
d94 - - - - - - 0.031' 0.016' 0.006 
(3.459) (3.604) (1.613) 
d95 - - - - - - 0.019' 0.012' 0.005 
(2.331) (2.845) (1.439) 
d96 - - - - - - 0.013` 0.009' 0.006 
(1.785) (2.121 ) (1.589) 
d97 - - - - - - 0.01 b 0.010 0.010 
(2.151) (2.301) (2.733) 
d98 - - - - - - 0.014' 0.010' 0.009' 
(2.243) (2.406) (2.503) 
d99 - - - - - - 0.008` 0.007 0.007` 
(1.737) (1.508) (1.871) 
dOO - - - - - - 0.004 - 0.006 
(1.004) (1.486) 
cons 0.088 -0.022 -0.019 -0.219' -0.166' -0.065' -0.830 -0.302' -0.049 (0.483) (-0.357) (-0.422) (-4.234) (-11.034) (-5460) (-2.385) (-3924) (-1.033) 
N 82 213 675 82 213 675 82 213 675 
(b) df 6 4 3 6 4 3 14 18 19 
i R 0.144 0.165 0.007 0.441 0.374 0.205 0.390 0.533 0.110 
F-crt 7.69 5.49 5.38 12.23 51.87 60.43 4.91 6.08 2.25 
F 12.33 7.57 13 49 1.72 5.42 1.18 11.45 7.49 13.48 
Norm 0.166 0.128 0.097 0.228 0.897 0.254 0.864 0.558 0.751 
Het 0.184 0.332 0.012 0.184 0.332 0 012 0.506 0.096 0.022 
Hole; a sryrmrwrn aý rn miu u iu anu r caycuu crry. rarcuauw m yaiariaicoca. 
(-) vanables other dropped or not used in the particular model 
The panel data model with two-way fixed effects includes firm and time effect is 
presented in (7.7), which is reported with t-1 dummy variables on the right-hand side 
of (7.6). The time dummies are named according to the year they represent and 
capture the fixed time effects. 
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In roste = a! + a, D,., + ..... + a,, D,.,. 
+ ß, 1n sales, +/2 In stores, + ß3 In stsize, + ß41n advsl,, + /35 In ownl,, + /161n wags!,, + e, 1 
(7.7) 
Models 4-6 in Table 7.5 include the estimation of (7.7) with two-way fixed effects, 
where a hyphen in a particular model represents variable not used or dropped in a 
stepwise regression model building technique (e. g., year dummies are not used in 
model 1, and, Insales is dropped for its low significance in model 4 during the 
stepwise regression technique). Coefficient values and significance remained similar 
to the results of (7.6). However, model 5 with set 2 in Table 7.5 has the highest R2 
(0.53) with maximum significant t values. Year dummies are mostly significant at the 
1% level until the mid-1990s, and external factors have a favourable effect on 
performance in the UK GRI. Results find support for studies in the grocery retail 
sector suggested to have a favourable regulatory environment for retailers (Guy, 1996; 
Hughes, 1996). 
Predicted values are normally distributed in all the models. The white corrected robust 
variance panel estimates are performed for models 3 and 6 which displayed 
hetroscedasticity. Because the corrected results are similar or less significant, the 
results reported are original without white correction. Statistically significant 
coefficients for store numbers and store size emphasised that ROS decreases with 
increase in these two variables. This could be explained by the extra operational cost 
incurred with new stores opening. However, results displayed strong support for 
positive effect of Insales and time dummies (or external business environment) on 
profitability in the UK GRI (Burt and Sparks, 2003). The models are further 
developed in the following sections to include performance differences of SGs and 
intra-SGs. 
7.6.2 ROS - FE panel data estimations with strategic group 
dummies 
The main theoretical argument in the present study focuses on the role of SGs to 
explain profitability in the UK GRI. This involved empirical examination of the 
hypotheses proposed in Chapter 4, and further revised in earlier discussions of present 
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chapter. In line with the theoretical framework (Dranove et al., 1998; Fiegenbaum and 
Thomas, 1995; Carroll et al., 1994; Mascarenhas, 1989; Porter, 1979) and the 
propositions proposed, SGs dummies are introduced in (7.7). The research focused on 
firm and industry effect on profitability also suggested use of SGs in modelling to 
reduce the error term (Claver et al., 2002). SGs formed in the previous chapter are 
based on three different set of dimensions, i. e., groups based on size, groups based on 
store number and store area, and finally, groups based on all the strategic variables 
including advertising sales ratio and own-label proportionate. 
lnrostu =a+aGIDGI +..... +acNDGN 
+A In sales1, + ß2 In stores;, + ß3 In stsize,, + ß4 In advsl , +, 
ß5 In ownl,, + /36 In wagsl;, + sr, 
(7.8) 
SGs effect is analysed with G-1 dummy variables on the right hand side of (7.8). The 
decision as to which level is not coded is often arbitrary. Not-coded level is the 
category with which all other categories will be compared. As such, often the biggest 
group will be the not-coded category, e. g., entire medium or small-sized multiples are 
in the last SG. In that case, the coefficient of the group dummies will show the effect 
being in the first three or four groups rather than in the last group. In (7.8), the slope 
coefficients remained constant and the intercept varied over SG dummies. Models 7- 
15 contain estimated coefficients for (7.8) in Table 7.6. 
The results in Table 7.6 show statistically significant group dummies (at the 1% and 
5% levels). Models with set 1 found lnsales, lnstores and lnstsize not to be significant 
and lnadvsl, while group dummies including top multiples (Tesco, Asda, Sainsbury 
and Safeway) to be statistically significant (at the 1% level). All other models with set 
2 and set 3 found Insales and group dummies to be statistically significant. However, 
coefficient values of Insales (0.008-0.019 at the 1% and 5% levels) are less compared 
to group dummies (0.012-0.036 at the 1% and 5% levels). Statistical significance of 
group dummies supported the argument of group effect on profitability in the UK 
GRI. 
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Table 7.6 Fixed effect (ROS) with strateciic aroun dummies 
Model 7 8 9 10 11 12 13 14 15 
- Insales 0.008 0.012 - 0.019 0.012' - 0.009 0.017 
(2.017) (3.425) (3.025) (3.350) (2.286 (3.779) 
Instores - -0.013' -0.012' -0.011` -0.026' -0.012' 0.005 -0.011 -0.012' 
(-2.980) (-3.055) (-1.811) (-3.625) (-2.915) (0.731) (-2.465) (-3.166) 
Instsize 0.011 - -0.014 - -0.018 -0.017' 0.011 - -0.018 
(1.054) (-3.077) (-2.405) (-3.591) (0.919) (-3.351) 
Inadvsl 0.011' 0.005' 0.014' 0.006' - 0.013' 0.006' - 
(4.972) (2.774) (5.998) (2.940) (5.824) (3.063) 
Inownl 0.020 - - 0.023` - - 0.032° - - 
(1.578ý (1.794) 
' 
(2.543 
Inwagsl -0.013 - - -0.017 - - -0.011 - - 
(-2.619) (-3.491) (-2.407) 
sizegpl 0.027b 0.036' 0.022' - - - - - 
(2.467) (4.449) (2.773) 
slzegp2 0.010 0.015 - - - - - - - 
(1.426) (2.160) 
strszgpl - - - 0.028' 0.012° 0.006 - - - 
(4.036) (1.994) (1.633) 
strszgp2 - - - 0.023' 0.012' 0.004` - - - 
(3.463) (2.742) (1.721) 
strszgp3 - - - 0.019' 0.007 - - - - 
(3.435) (1.653) 
allvargpl - - - - - - 0.035' 0.019' 0.013b 
(4.538) (3.012) (2.105) 
allvargp2 - - - - - - 0.025' 0.017' 0.012' 
(3.986) (4.632) (3.451) 
ailvargp3 - - - - - - 0.024' 0.013' 0.009` 
(3.251) (2.790) (1.912) 
cons -0.015 -0.025 -0.021 0.151' -0.012 0.004 -0.043 -0.056 -0.033 
(-0.144) (-0.414) (-0.465) (4679) (-0.192) (0.088) (-0.289) -0928 (-0.735) 
N 82 213 675 82 213 675 82 213 675 
ditb) 6 5 4 7 7 5 8 6 6 
R 0.372 0.340 0.066 0.221 0.245 0.014 0.541 0.416 0.119 
F-crt 9.25 7.34 6.00 10.31 4.33 4.10 10.25 6.37 4.78 
F 13 72 8.80 13 20 17.21 7.36 13 06 11.34 5.24 12.40 
Norm 0.242 0.072 0.161 0.340 0.096 0.059 0.252 0.126 0.115 
Het 0.055 0.017 0.001 0.090 0.281 0.001 0.288 0 015 0.007 
note: -. -ä- signmcant at 17. ano o 7o ana w 7o 7o ieveis respectively. r-staustics in parenmeses. 
(-) variables either dropped or not used in the particular model 
The significant and higher group dummies' coefficients for all models supported 
Proposition 2, finding group effects greater than firm effects, when environment and 
firm factors are controlled (Nair and Kotha, 2001; Dranove et al., 1998; Porter, 1979). 
Moreover, in models 7-9, group dummies based on size are significant for groups 
including the top multiples Tesco and Sainsbury for most of study time period. 
Similarly, in other models, group dummies based on strategic variables are significant 
for groups 1 and 2, which include top multiples. Particularly, in models 7-9 and 13- 
15, group coefficient values are higher than independent variables. The overall R2 
(0.22-0.54) is good for set 2 and set 3 models. Moreover, models 8,9,12 and 15 
depict hetroscedasticity but the white corrected results are less significant than the 
originals. The normality test satisfies the normal distribution assumption and provides 
further confidence in results. 
The statistically significant positive coefficients for lnsales and SG dummies, 
including top multiples, give support for the propositions proposed in favour of scale 
advantages and SGs effects on profitability. However, it is argued that profitability 
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can be explained by SGs but individual firm assets profiles may also lead to 
performance differences between firms that lie within the same SG (Athanassopoulos, 
2003; Lippman and Rumelt, 1982). Furthermore, year dummies introduced in (7.9) 
will consider macro economical factors over time and could scatter the effect 
explained in (7.8). 
lnrost;, =a+aG, DG, +..... +acNDGN 
+ ar2Dr2...... + arn, Dr,,, 
+A In sales, + ßz In stores;, +, ß, 1n stsize,, +, 84 In advsl,, + ßs In ownl;, + /6 In wagsl;, + s,, 
(7.9) 
Similar to (7.7), (7.9) included year dummies to consider time effects, although it also 
includes group dummies for group effects. Models 16-24 in Table 7.7 summarise 
results for (7.9). Among the independent variables, Insales and lnadvsl remained 
consistent and significant at the 1% level. The year dummies remained consistent and 
mostly significant at the 1% levels in set 2 and set 3 models, but are less significant at 
the 5% and 10% level in set 1 models. The SGs dummies based on size (models 16- 
18) are not much significant, but group dummies based on strategic variables (models 
19-24) are significant. Normality assumption is satisfied but a few models depict 
hetroscedasticity, which are run with white corrections. The overall R2 has improved 
from the previous models analysed. 
The results in Table 7.7 show higher significance and coefficient values for Insales 
compared to group dummies based on size in models 16-18. Moreover, set I models 
16,19 and 22 have shown lnsales to be less significant compared to groups dummies. 
The reason is the presence of the top multiples, including Tesco, Sainsbury and Asda 
in SGs which capture higher significance and coefficient values, e. g., 0.020 at the 5% 
level for sizegpl in model 16; 0.027 at the I% level for strszgpl in model 19; 0.036 at 
the 1% level for allvargpl in model 22. Moreover, results supported the researches 
which consider performance could be affected at different levels (Short et al., 2007; 
Chang and Singh, 2000; McGahan and Porter, 1997; Rumlet, 1991; Schmalensee, 
1985). The results for models 19-24 found mixed support for group dummies based 
on strategic variables. Group dummies based on store size and store numbers in 
models 19-21 (including all retailers and more flexible grouping patterns) are overall 
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less significant. However, group dummies based on all strategic variables in models 
22-24 (including only top 10 multiples and static grouping patterns) have higher 
coefficients and significance compared to independent variables. It can be argued that 
groups which include market leaders or contain the top retailers have shown 
consistency and significant effect on profitability. 
Results are consistent with Burt and Sparks (2003), who found that the large multiples 
have dominated growth in the UK GRI compared to small multiples. Moreover, rising 
coefficients of time dummies at the 1% significance level in mostly all models find 
favourable environmental factors until the mid-1990s. Some of the factors highlighted 
by Harris and Ogbonna (2001) include more disposable income and a larger segment 
of population driving cars, which favoured the growing number of out of town big 
supermarkets and the one-stop shopping concept. 
All the SG dummies in models 22-24 have positive coefficients (at the 1% level). This 
somewhat relates to theory of quantum change proposed by Miller and Friesen (1980, 
1982), which was extended by Fiegenbaum and Thomas (1993,1994) argues that 
changes in industry structure could result in change of key strategic variables for the 
higher performance. Expansion of large multiples in the late 1990s and early 2000s 
slowed down with stricter planning regulations. The focus of top multiples changed 
towards own-label product development and branding, and accordingly, expenditure 
on advertising also increased. Consistency of the significant lnadvsl (in models 16,19 
and 22) emphasised the key strategic orientation of multiples towards their emerging 
brand power (Hughes, 1996). The small and medium-sized multiples have lacked in 
competing with big multiples on branding and product development. Moreover, 
bigger multiples are better equipped in adopting changes in the industry competition 
with their economies of scale and resource deployment (Burt and Sparks, 2003). 
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Tahla 7.7 Fixed effect (ROS1 with year. strateaic aroun and interactive arouo dummies 
M 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 
WW&" 0015 0021 0.012' 002 0024' 0012' - 0.018' 0.013' 0088 0.025' 0015' 0018' 0012' 0.019' 0013' 
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Porter (1980) emphasised that performance differences among firms depends on the 
degree of market focus and differentiation link to `generic strategies', and the 
importance of superior execution is the key to building market position. This is 
particularly true for a relatively difficult market like that found in the UK GRI. The 
firms could cluster in a SG, but not necessarily behave in the same manner to reach 
higher profitability in the industry. This could be the case well explained through 
looking at Tesco and Sainsbury, with different strategies, but clustered in a group for 
most of the years in the present research. However, the further investigation of overall 
SGs effect on performance can be analysed by extending (7.9) to include interactive 
group dummies for all three sets of different SGs. 
Equation (7.10) is further developed to incorporate the effect of varying slope and 
intercepts by including time, group and interactive group dummies. (7.10a) includes 
interactive dummies based on size, (7.10b) includes interactive dummies based on 
store number and store size, and (7.10c) includes interactive dummies based on all 
strategic variables including advertising sales ratio and own-label proportionate. 
ROSU =a+ac, DGI +..... +acNDGN +ar2D12.... ""+arn, Dv 
+A In sales, +, 82 In stores,, +, ß3 In stsize;, +, ß, In advsl,, +, 85 In own/,, +, 86 In wagsl;, 
+/3 sl *Gpl« +Qsczsl *Gp2u +Qsc3s1 *Gp3,, +eu 
(7.1 Oa) 
ROS1 =a+aGIDGI +..... +aGNDGN +ar2Dr2...... +arn, Dy. 
+A In sales +, 8, In stores,, +, 83 In stsize + /34 In advsl,, + QS In ownl +, 86 In wagsl,, 
+ ßsGlstr * Gp1,, + /3SG2str * Gp2 + /3SG3str * Gp31, + Qscastr * Gp4 + ßsG, stsz * Gp1u 
+ ß5G2stsz * Gp2,, + IJSG3stsz * Gp3 + )6sG4stsz * Gp4 + E,, 
(7.1 Ob) 
ROSE =a+ ac, Dci +..... + acNDGN + ar2Drz...... + ayNDn,, 
+A In sales, + ßZ In stores,, + /33 In stsize,, +, 84 In advsl1, +, 135 In ownl,, + /ß61n wagsl, 
+ ßscistr * Gp1,, + ßSG2str * Gp21, + ßSG3str * Gp31, + 6sctstsz * Gp11, + isc2stsz * Gp2, r 
+ ßsc, stsz * Gp3;, + ßsc, advsl * Gpl,, + QSG2advsl * Gp21, + Qsc3 advsl * Gp3it 
+/3sGIownl*Gplu+Qsczownl*Gp2, r +PSG3ownl*Gp31, +/1,, 
(7.1 Oc) 
Models 25-33 in Table 7.6 summarise the results for (7.10a, b and c), which include 
interactive group dummies created by multiplying each of the SG dummy variables by 
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the correspondent independent strategic variables (see section 7.4.1). Among the 
independent variables, lnsales and lnadvsl coefficients remained positively significant 
(at 1% level), and lnstores and lnstsize have significant negative coefficients (at the 
5% and 10% levels). The year dummies are mostly significant (at the 1% and 5% 
levels), but have higher coefficient values compared to previous results. The group 
dummies coefficient and significance levels (at 5% and 10%) are much below earlier 
models. The interactive group dummies are significant (mostly at the 1% and 5% 
levels, some at the 10% level) and provide evidence of within group performance 
differences. 
Models 25-27 for (7.10a) are analysed with interactive dummies based on size. 
Coefficient (0.088 at the 5% level) for lnsales in model 25 is highest among all the 
models analysed (with ROS), which suggests that 1% rise of top multiples' sales will 
lead to 0.09% change in ROS. Lnadvsl is statistically significant (at the 1% level) and 
positively related to Inrost. Year dummies are mostly significant (at the 1% level) in 
model 26, and are significant but at the 1% and 5% levels in model 25, whereas a few 
dummies are significant in model 27. Model 26 have two significant group dummies 
(at the 1% and 5% levels) with negative coefficients, and model 27 has one significant 
group dummy, which shows very low significance. 
Moreover, interactive dummies in models 25-27 are negative and significant (at the 
1% and 5% levels). Results suggested that performance differences in the UK GRI are 
affected by within group firm attributes (Gonzalez and Ventura, 2002). The 
significant interactive dummies emphasise that profitability can be attributed to a 
particular SG membership but firm attributes remained important to explain the 
performance differences. Moreover, in model 27, the group and interactive dummies 
are not much significant, while lnsales is the only positive significant independent 
variable. This explains that overall (i. e., considering complete study samples of the 
UK GRI) profitability has been affected by lnsales, and which is considered as the 
prime source of scale advantages in the industry (Burt and Sparks, 2003; Clarke et al., 
2002). 
Models 28-30 for (7.10b) are analysed with interactive dummies based on store 
numbers and store size. Interactive dummies are more significant (mostly at the 1% 
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and 5% levels) and consistent compared to interactive dummies based on size. The 
interactive dummies have positive coefficients for store size and negative for store 
numbers in models 28 and 29, whereas it is the opposite case in model 30. Year 
dummies are consistently significant (at the 1% level) in model 29 (set 2), and less 
significant in model 30 (at the 5% level). The significant interactive dummies 
underline differences in resource and scope deployment of individual retailers to 
attain higher profitability. Moreover, group dummies in model 30 are significant at the 
10% level for group 1 (including Tesco and Sainsbury) and the 1% level for group2 
(including Asda and Morrisons). 
Models 31-33 for (7.10c) are analysed with interactive dummies based on store 
numbers, store size, advertising to sales ratio, and own label proportionate. The 
interactive dummies are more significant (at the 5% level) in model 31, compared to 
model 32 (at 1% level) and 33 (at the 5% and 10% levels). The independent variables 
lnstores, Instsize, Inadvsl and lnownl are significant (at the I% level), and a few group 
dummies have positive coefficients (at the 5% level) in model 31. However, there are 
no significant year dummies in model 31. The results agree with Burt and Sparks 
(2003), Dawson (2000), and Mitchell and Kiral (1999) to identify that scale 
advantages is not the only source of high profitability for big multiples and they do 
not necessarily pursue similar strategies to achieve higher profitability, e. g., towards 
opening and expansion of stores, or spending on advertising to promote own brands, 
and shelving more own-label goods. 
Results are not the same for model 32, where year dummies are consistently 
significant (at the 1% and 5% levels). Among the independent variables, lnsales has 
high significance (0.019 at the 1% level), and lnadvsl is also positively significant 
(0.006 at the 1% level), and has only one positively significant group dummy. The 
significant positive interactive dummies for group 1 (mainly includes Tesco and 
Sainsbury) identify the difference in individual firm attributes towards attaining 
higher profitability. Results for model 33 showed positive significance for lnsales 
(0.013 at 1% level), and, lnstores and lnstsize are negatively significant (at the 1% 
level). A few year dummies are significant (mostly at the 5% level) and no group 
dummy is significant. Moreover, there are only two significant interactive dummies at 
the 5% and two others at the 10% level. 
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The results displayed in Tables 7.5,7.6 and 7.7, with Jnrost as dependent variable 
measuring profitability, show different patterns for three sets of observations. Overall 
results for set 2 (top 15 multiples for period 1985-2003) and set 3 (includes the 
complete study sample) give consistent support for lnsales as the key factor affecting 
profitability in the UK GRI. The overall R2 (0.17-0.58) remained highest for set 2 
models. Among the independent variables, lnsales and l nadvsl are positively related in 
mostly all set 2 and set 3 models. Significant time dummies in most of the models 
show a favourable external environmental effect on profitability. Set I models are to 
be less consistent with time dummies, whereas the similar set of retailers in set 2 have 
consistent and significant (at the 1% level) time dummies. This shows that studies 
including long-term data are most likely to find external factors affecting performance 
compared to studies focused on a shorter time period. 
Overall, the analysis including firm, time, and group effects found support for 
research considering different levels in the profitability (measured as ROS) studies 
(Chang and Singh, 2000; Dranove et al.. 1998; McGahan and Porter, 1997). Most 
recently, Short et al. (2007) analysed factors affecting profitability (a panel including 
12 industries for a 7-year time period) at three different levels: firm, SG and industry. 
The authors found that levels have varying effects in relation to different performance 
measures, suggesting a more complex relationship than depicted in previous studies. 
The present research findings can somewhat support the above arguments. For 
example, we find more SGs effect when time are not introduced in modelling. 
Similarly, when time dummies are introduced, the group effects are less significant. 
Finally, when interactive dummies are introduced, they do not add much to our 
understanding to explain profitability but overall there is some evidence (in some 
samples) of SGs effect. 
7.6.3 ROCE - FE panel data estimations 
The other measure of profitability in the present study is Return on Capital Employed 
(ROCE). ROCE is another popular accounting measure of profitability and is used 
invariably in previous researches and also an important variable to measure capital 
efficiency. It has been used in the studies on profitability and the UK GRI, including 
Competition Commission (2000). However, ROCE is mostly available for the last 10 
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years' data in the current study. Therefore, the number of observations (see Table 7.3) 
in the analysis is smaller, compared to the previous section. ROCE data in the present 
study are collected from FAME and annual reports of the top multiples. Lnrocet 
instead of lnrost as dependent variable is the only difference between (7.11) and (7.6). 
Moreover, (7.11) is further extended by using similar steps performed in the previous 
section to analyse the effect of time, group and interactive group dummies. 
In rocet = a, +A In salesu + ß= In stores, + . 
fl, In stsize1 + ß. In advsl, r + Q, In ownl,, + /36 In wagst,, + s* 
(7.11) 
Table 7 .8 includes the estimat ed coefficients for (7.1 1), and the extensions of (7.11) 
similar to (7.7) and (7.8). 
Table 7.8 Fixed effect (ROCE) with year and strategic group dummies 
Model 34 35 36 37 3e 39 40 
Insales 0.367' 0.128 0.190 0.353 0.994 0.215 0.522* 
(1.8361 (1.6401 (2.2481 (2.287) (2.7902 (2.5171 (2.4991 
Instores -0.399 -0.249 -0.266 -0.135 -0.204 -0.228 -0.743 (-1.950) (-2.988 (-2.947) (-1.301) (-2.418) (-2.492) (. 3.303) 
Instsize -0.442 -0.372' -0.374 -0.263 . 0.252' -0.690' (-1.453) (-3.931) (-3.283) ("2.786) (-2.043) (-2.227) 
Inadvsl 0.048 0.019 - 0.060' 0.040' - 0.081' (1.127) (0.785) (1.726) (2.799) (1.912) 
Inownl -0.126 -0.242 
(-0.542) (. 1.047) 
Inwagsl -0.073 -- . 0.063 - . 0.150 (-0.792) (-0.803) (. 1.653) 
d85 0.119' 0.116 
(2.291) (0.997 
deb 0.152' 0.298 . 
(2.9261 (2.684) 
d87 0.148 0.172 
(3878) (1.5 90) 
d88 
- 0.139' 0.178 - 
(3946) (1.781) 
d89 0.153' 0.109 
(3.412) (1.14 6 
d90 - - 0.142' 0.198 - 
(3.134) (1.988) 
d91 0.151 
(2 895) 
d92 _ - o. oa7' 0090 - 
(1.974) (0.974) 
d93 - 0.230' 0.077' 
(2.057) (2.016) 
d94 0.118 - - 
(1.634) 
d95 0.148' 
(2.365) 
d98 - . 0076 
("1.040) 
d00 
- 0.057 - 0.070 - 
(0.971) (1.340) 
strszgpl - - 0.352' 
(2.743) 
strszgp2 0.361 
(3093) 
strszgp3 - 0.339' 
(3.326) 
eons -1.101 2.559' 1.041 -0.302' -0.045 -0658 -0.353 J-03511) (32431 243 (0967) (-2182) -0061 (-0 513 -0 118 N 82 171 422 102 171 422 82 df(b) 
' 
0 43 6 14 11 9 R 0.085 0.001 0.010 0.000 0.240 0 011 0.088 F-cl 1.06 6.74 4.14 1.72 4.02 2.34 2.09 F 0 56 3 68 2 93 1 41 282 1 58 
Norm 0.182 0.268 0.107 0.210 0 092 0.137 0.170 Het 0202 0885 0212 0410 0017 0762 0134 
nots.. &- 9ror ant ei 1% and 6% and 10% lev. s respecov. ty. awns ae WMS's oarncad for heteracedasbaty. t-slauslla in wonft es. (-) veMDtee eirw dropped er rid used in (M peNO. W 
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The extended (7.11) includes time and group dummies based on size and strategic 
variables. Because the number of observations is different for models analysed with 
Inrost and lnrocet as dependent variables, models 34-40 in Table 7.8 are partly 
comparable with models 1-15 in Tables 7.5 and 7.6. However, the models with Inrost 
were re-tested for the same set of observations used in lnrocet analysis (Appendix 
D1). The results are found to be much similar when compared to the ROS analysed 
with the original set of observations used in the previous section. Moreover, there is 
not much difference in the cases (or observations) analysed for the set 2 and set 3 
models (including top 10 and 15 multiples). 
Models 34-40 contain estimated coefficients for (7.11) and its extended versions. 
Among the independent variables in Table 7.8, lnsales remained positively significant 
(0.13-0.52 at the 1% and 5% levels), and lnstores and lnstsize are negatively 
significant (at the 1% & 5% levels) to inrocet. Time dummies introduced in models 
37-39 are mostly significant (at the 1% and 5% levels) in model 38. However, model 
38 results are reported with White correction for heteroscedasticity. Coefficient values 
for lnsales and other variables including dummies are higher compared to those 
estimated using ROS in Tables 7.5 and 7.6. However, the significance level differs 
between ROCE and ROS results with similar variables. Lnsales is mostly significant at 
the 1% level in Tables 7.5 and 7.6 compared to 5% and 10% in Table 7.8. Time 
dummies are less significant and consistent compared to ROS results. Moreover, the 
overall R. 2 for models 1-15 are much higher than in models 34-38. 
Following the previous sections, group dummies are introduced to (7.11). Group 
dummies in model 40, based on store number and store size, are the only significant 
dummies among other models analysed using group dummies based on size and all 
strategic variables. However, R2 0.09 for model 40 is very low compared to 0.42 for 
model 14. It implies that SGs' membership and scale advantages are affecting 
performance in the UK GRI. It undermines the role of firm attributes and emphasises 
the presence of stronger group factors when firm and external environment are 
controlled. 
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Models are further extended to include the time, group and interactive group 
dummies, similarly to (7.9) and (7.10a/b/c) in the previous section. Models 41-49 in 
Table 7.9 contain estimated coefficients for the models with time and SG dummies, 
which are compared to results in Table 7.7. Models 42,47 and 48 are reported with 
White correction for heteroscedasticity. Among the independent variables, Insales is 
positively significant (at the 1% and 5% level) and more consistent compared to 
results in Table 7.7, although the level of significance and R2 are lower, and 
coefficient values are higher than in models 16-24. Moreover, the significance of time 
and group dummies is much less compared to the results in Table 7.7. 
Models 50-58 in Table 7.9 contain estimated coefficients for time, SG and interactive 
group dummies. Among the independent variables, basales is significant (at the 1% 
and 5% levels) but less consistent compared to results in Table 7.7 for ROS, and time 
dummies are also not significant and consistent. However, models 51 and 57 are 
reported with White's correction for heteroscedasticity. Set 1 and set 2 models in 
Table 7.9 found a few significant (at the 1% and 5% levels) group dummies. Set 3 
models found no significance for any of the three different group and interactive 
dummies. Significance of interactive dummies in models supported the importance of 
individual firm attributes in explaining performance differences. 
The group and interactive group dummies in models 50-52, based on size, are less 
significant compared to results of models 25-27. However, interactive dummies in 
model 51 (which consists of groups including top 5 multiples) are positively 
significant (0.20 at the 1% level) to ROCE. It supports the individual firm attributes' 
effect on performance and, moreover the dominance of the top 4 multiples' scale 
advantages in explaining performance differences across the industry. Estimated 
coefficients of models 53-54 find significant group dummies (at the 1% and 5% 
levels) in Table 7.9 to support the SG effect on performance. However, significant 
interactive dummies (mostly at the 1% level) in model 54 emphasise the presence of 
overall SGs effect on performance. The results displayed similar findings to those 
with ROS, and significant group effects are present when other firm and 
environmental factors are controlled. Moreover, firm attributes within a group are 
more significant than group effects. 
-197- 
Profitability 
The SG and interactive group dummies in models 56-58 (based on all strategic 
variables) are less significant compared to results of models 31-33 in Table 7.7. 
Group dummies in model 57 are significant (at the 1% level) to find some SG effect 
on performance. Overall, the results, discussed above for ROCE as a dependent 
variable, are less significant and have lower R2 than ROS results in the previous 
section. Lewis and Thomas (1990) also found differential results for ROS and ROCE 
in the cluster analysis and argued that it makes sense in the context of the competitive 
environment. 
However, higher R2 and consistency in significance levels suggest relying on findings 
of models using ROS over ROCE in the present study. However, there is a limitation 
to this statement with regard to availability of data on ROCE, and further treatment of 
ROCE for depreciation (which is also highlighted by Competition Commission 
(2000)) in a longitudinal study. The next section would include LNROTAT as 
dependent variable to analyse similar models tested in this section 
7.6.4 ROTA - FE panel data estimations 
The other measure of profitability in the present study is Return on Total Assets 
(ROTA). ROTA is another popular accounting measure regularly used in previous 
researches on profitability. It has been used in the studies on profitability and the UK 
GRI, including Carroll et al. (1994). However, ROTA is mostly available for the last 
10 years' data in the current study. Therefore, the number of observations (see Table 
7.3) in the analysis is smaller, compared to the data available for ROS and ROCE. 
With regard to maintaining consistency in data collection, FAME is the only source of 
data for ROTA used in the present study. Equation 7.12 is further extended by 
implying a similar procedure as in previous sections to introduce time, group and 
interactive group dummies, with similar model building techniques. Table 7.10 
includes the results for (7.12) and all levels of extension, which includes time, group 
and interactive dummies. 
In rotate = a, + Ai, In sales,, + ß2 In stores,, +, 83 In stsize +, ß, 1n advsl,, + ß5 In ownl,, + ß6 In wagsl,, + e 
(7.12) 
Table 7.10 Fixed effect (ROTA) with year. strategic aroun and Interactive arouo dummies 
ModM 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 
YrsMS 0.157' 0.215' 0 078' 0 228 0 079' 0 245' 0.075' 0.203 0065 0 687' 0.176 0.123' 0.159 0.063 
(2.960) (2.744) (1.936) (2.539) (1.975) (2933) (1 880) (2 294) (1.411) (4.733) (2.543) (2 263) (2.030) (2.014) 
Yisbrss -0.189' 0.090 - 0.015 0.024 0.102 0.101' - 0 201' 0.121 
(-3.152) (1.113) (0.196) (0.494) (1.412) (2.046) (3007) (1.403) 
Ynts1z -0.100 0.052 0 055 0.171 0.062 0.054 0.046 0.071 0.17r 0.155' - 0.037 0.617' 0.131' 
C-1229) (0891) (1.171) (1.460) (1306) (1.162) (0.414) (1.015) (1.696) (2082) (0461) (2.511) (2.414) 
Yisdvsl 0005 0013 - 0.014 0.011 0.015 0008 0.013 0.009 0.012 0.010 0 023' 
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Models with set 1 and set 2 observations found no significant independent variable for 
(7.12) results, and therefore not included in Table 7.10. However, results of extended 
(7.12) including dummies at different level found no significant dummy for models 
with set 3 observations, and therefore not included in Table 7.10. 
Models 60-61 are extended to include time dummies. Among the independent 
variables, only Insales remained significant (at the 1% level in models 59-60, and the 
10% in model 61). The times dummies introduced in models 60-61 are positively 
significant (mostly at the 5% level), although significance level is less compared to 
models including ROS. Models 62-67 are analysed using equations (7.8) and (7.9) 
proposed in section 7.6.2, with lnrotat as a dependent variable. However, results 
including only SG dummies (based on size; store number and store size; and all 
strategic variables) showed no significance and so are not included in Table 7.10. 
Significance level (mostly at the 5% level) and consistency of estimated coefficients 
for lnsales are similar to ROCE models, and lower than ROS models. 
Estimated coefficients of time dummies for the set 1 models (62,64 and 66) are 
statistically significant (mostly at the 1% level) and positively related to Inrotat. 
Particularly, year dummies 1993-99 are consistently significant, which shows the 
strong growth of top 10 multiples through regular opening and expansion of stores. 
Estimated coefficients of time dummies for the set 2 models (63,65 and 67) are also 
significant (mostly at the 5% level) and positively related to Inrotat. The results 
displayed consistency of time effect on all three measures of profitability. However, 
overall R2 of models 62-67 remained lower to models 16-24 in Table 7.6 (with ROS), 
and on a par with models 41-49 in Table 7.8 (with ROCE). 
Models 68-73 are analysed using (7.10a/b/c) proposed in section 7.6.2, including SG, 
time and interactive dummies. Among the independent variables, Insales remained 
consistent and positively significant (at the 5% level). Estimated coefficients for 
lnstores and lnstsize find some positive significance, which were mostly negative in 
the earlier ROS and ROCE models. Time dummies of models 68-71 are significant (at 
the 1% and 5% levels) and consistent. The group dummies are only significant (at the 
5% level) in model 72, which are based on strategic variables. Estimated coefficients 
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of interactive dummies based on Insales in models 68-69 are statistically significant 
(at the 1% and 5% levels). Interactive dummies in models 70-71 based on lnstores and 
lnstsize are significant (at the 1% and 5% levels). However, model 71 has a few 
significant group dummies and more significant interactive dummies compared to 
model 70. Interactive dummies in models 72-73 based on all strategic variables are 
also significant (mostly at the 5% level). The statistical significance interactive 
dummies emphasised some overall SGs effect on performance. However, significant 
Insales coefficients also emphasised scale advantages effect on performance. The 
results make sense to argue that assets deployment are more firm-oriented. 
Overall results showed statistically significant and consistent Insales coefficients to 
support previous research which emphasised presence of scale advantages affecting 
performance in the UK GRI (Burt and Sparks, 2003). Significant time dummies in all 
ROS and ROTA models emphasised the role of external factors influencing 
performance in an industry, and therefore support a longitudinal study in the UK GRI 
(Dranove et al., 1998; Athanassopoulos and Ballantine, 1995; Lewis and Thomas, 
1990). However, time dummies are less consistent and significant in ROCE models. 
Significant SG dummies and without time dummies, supported the previous research 
by having SG effects on performance when firm and environmental factors are 
controlled (Nair and Kotha, 2001; Dranove et a!.,. 1998). Moreover, group dummies 
are mostly significant with ROS models and less significant with ROCE and ROTA 
models. Significant interactive dummies are found in mostly all the models to find 
oveall SGs effect on performance. However, the results in this chapter can not clearly 
explain the performance differences among the group members as highlighted by 
pervious research (Athanassopoulos, 2003; McNamara et al., 2003; Gonzalez and 
Victoria, 2002; Fiegenbaum and Thomas, 1994; Lewis and Thomas, 1990). 
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7.7 Conclusion 
A continuing discussion in SM and IO research has focused on the extent to which 
different levels of analysis shape firm performance. This study has considered the UK 
GRI for analysing performance at different levels, including firm, SGs and firms 
within groups. The present chapter has used fixed effect panel models, which include 
time, SG and interactive group dummies, to study factors affecting performance. 
Empirical analysis is mainly based on the theories of the 10 tradition and SG 
discipline, and the literature on profitability considering firm and industry effects. 
Profitability in the present chapter is analysed using different criteria, which include 
ROS, ROCE and ROTA. However, the findings also contribute methodologically and 
theoretically to the retailing literature focusing on profitability and competition in the 
sector. Moreover, the sample includes retailers with different characteristics and sizes, 
which is an encouraging sign concerning the lack of scale-size bias that could have 
driven the results in favour of large or very small grocers. 
Three sets of observations enabled comparison of results of the overall sector with top 
multiples for the last decade and complete study period. Among the independent 
variables, sales remained most consistent and statistically significant in all the models. 
Set 1 ROS models (top multiples for ten years) found Insales to be less or not 
significant comparing set 2 (mostly 0.021 at the 1% level, top multiples for 1985-03) 
and set 3 (0.013 at the 1% level, complete study sample). Moreover, advertising to 
sales ratio (mostly 0.011 at the 1% level) and own label proportionate (0.025 at the 
5% level) are frequently significant in set 1 models. On the basis of these findings, it 
can be emphasised that sales, which is a source of scale advantages (e. g. in Burt and 
Sparks, 2003; Harris and Ogbonna, 2001; Cotterill, 1986), remained a crucial factor 
affecting overall performance of the UK GRI. However, in the present decade, 
branding and other strategic variables, which are more firm-oriented, are affecting 
performance of the top multiples. 
Coefficients for the time dummies are more significant and consistent in set 2 models 
(0.018 in 1985, to 0.025 in 1994 at the 1% level) compared to set 1 and set 3 models. 
It shows that macro level factors have favoured the top multiples and affected 
performance positively. For example, Carroll et al. (1994) highlighted the high entry 
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barriers for foreign retailers in the UK GRI, and Dawson (2000) highlighted the low 
barriers to open out of town large supermarket formats, which ultimately tightened at 
the end of the 1990s. Moreover, research in the SG discipline has emphasised that the 
external factors could have greater influence on profitability than firm effects in an 
extended study period (Athanassopoulos, 2003; McGahan and Porter, 1997; Day et 
al., 1995). 
SG dummies are significant (at the 1% and 5% levels) in all ROS models without time 
and interactive dummies, but have not found any significance in ROCE and ROTA. As 
mentioned earlier, it supported earlier researches to find group effects when firm and 
environmental factors are controlled (Dranove et al., 1998; Nair and Kotha, 2001). 
The significance level for group dummies is dropped when time dummies are 
introduced. However, group dummies based on all variables remained significant, 
although the groups included the top 10 multiples. Significant group dummies 
including big multiples reflect the key strategic dimensions important for industry 
performance. The findings suggest that average store size, store numbers and 
advertising to sales ratio are the crucial strategic dimensions for higher profitability. 
Interactive dummies are mostly significant in all set 1 and 2 models, although set 3 
dummies are significant but comparatively less. Moreover, ROCE and ROTA models 
found no significant dummies for set 3 models. The results find support for average 
group effect on performance but can not add to earlier researches which emphasised 
within group differences rather than between group differences (Attanassopoulos, 
2003; McNamara et al., 2003; Day et al., 1995; Lewis and Thomas, 1990; Cool and 
Schendel, 1988). Results argue that firms clustered in a group due to a similar 
resource profile can have different strategies to achieve high performance. 
The chapter concludes that Sales which reflect scale advantages in the UK GRI plays 
a greater role in explaining performance differences for the industry overall. However, 
the key issues still revolve around the top four or ten multiples in the industry. Set 1 
models suggested that there is more than sales to explain performance differences 
among the top multiples. The corresponding decline of Sainsbury and rise of Tesco 
and Asda can partially be explained by the combination and execution of right 
strategies. The findings gave some support to the theory of quantum changes 
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(Figenbaum and Thomas, 1993; Miller and Friensen, 1980) to suggest that 
profitability dimensions could change in the longer run. Firms who can adopt strategic 
changes can maintain higher performance and growth in the industry. More 
importantly, this chapter showed the importance of SGs application in a multilevel 
long-term performance study. 
There are a few limitations in this study which can be examined in future research. 
The regressions are carried out in different levels but not in dynamic panel models, 
which could include lagged dependent variables. This could allow us to estimate the 
models in first differences using GMM. The independent variables have a certain 
degree of multicolinearity and we could have used a simultaneous equation systems 
approach to profitability equations. However, both these applications require 
advanced knowledge of econometrics and are considered for future work. Moreover, 
micro determinants of grocery firm performance for the study time period (personnel 
capabilities, marketing mix, IT investment, sales through non-food and food, sales 
through a particular range of store sizes, etc. ) are not disclosed and, perhaps not 
readily available within the individual firms. The next chapter will analyse efficiency 
of the UK GRI through different models proposed in the efficiency analysis, including 
Cobb-Douglas and Translog production functions. 
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CHAPTER 8 
Efficiency in UK Grocery Retailing Industry 
8.1 Introduction 
This chapter presents the results of an efficiency analysis for the UK grocery retailing 
industry (GRI) for the period 1985-2003. The chapter focuses on factors influencing 
efficiency for the UK GRI across a wide range of retailers over a long time period, 
specifically a longitudinal panel of 46 retailers for a 19-year period, covering retailers 
with different characteristics and sizes. The study also includes analysis of efficiency 
evolution in the strategic groups (SG) discussed in Chapter 5 using cluster analysis. 
Cobb-Douglas and Transcendental logarithmic (Translog) production functions are 
used to analyse the efficiency. Finally, technical efficiency scores of the panel models 
are estimated and reported, which include efficiency scores for big multiples, all 
retailers and SGs, using stochastic frontier analysis (SFA). 
Retailing productivity and efficiency have become areas of significant strategy 
interest in recent years. There are two important reasons for this interest. First, UK 
retailing, when judged with other countries, notably France and the US, in several 
recent comparative studies, has shown a labour productivity gap (OXRIM, 2004). 
Second, much productivity analysis is of manufacturing and it is therefore of interest 
to study productivity in the service sector. Furthermore, in a recent study, Reynolds et 
al. (2005) highlighted the need to understand measures of retail inputs and outputs for 
better assessment of UK retail efficiency and productivity to assist policymakers and 
benchmark efficiency across sectors and across companies. 
There are various methodological matters to consider in estimating technical 
efficiency. However, this study is focused on presenting the efficiency evolution. It 
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includes analysing firm, time and SG effects influencing efficiency of the UK GRI, 
similar to the previous chapter, by introducing dummy variables. Moreover, it is 
proposed to use stochastic frontier panel models with time-varying technical 
efficiency effects developed by Kumbhakar (1990). 
There has been a number of recent studies analysing the efficiency of intermediaries 
operating in the distribution channel (Barros and Alves, 2003,2004; Keh and Chu, 
2003; Ratchford, 2003; Donthu and Yoo, 1998; Thomas et al., 1998). To be more 
specific, these studies estimate cost efficiency (Ratchford, 2003), technical efficiency 
(Barros and Alves, 2003; Keh and Chu, 2003; Donthu and Yoo, 1998; Thomas et al., 
1998) and scale efficiency (SE) (Barros and Alves, 2003; Keh and Chu, 2003). For 
this, they usually apply non-parametric techniques, i. e. Data Envelopment Analysis 
(Keh and Chu, 2003; Donthu and Yoo, 1998; Thomas et al., 1998), with few studies 
being based on parametric techniques, i. e. SFA (Barros 2005; Ratchford, 2003). 
The majority of studies have adopted a static perspective (Barros and Alves, 2003; 
Keh and Chu, 2003; Ratchford, 2003; Donthu and Yoo, 1998; Thomas et al., 1998), 
whereas only Barros and Alves (2004) adopted a dynamic perspective (looking at the 
rate of efficiency changes) while examining the temporal evolution of efficiency 
through Malmquist indexes. With regard to the level of analysis, all the studies 
analyse efficiency from a micro economic perspective, which considers the individual 
establishments that make up a single retail distribution chain (Barros and Alves, 2003, 
2004; Keh and Chu, 2003; Ratchford, 2003; Thomas et al., 1998). 
This literature survey demonstrates the paucity of published papers analysing 
retailers' efficiency with econometric production frontier models using panel data. 
The aim of this research is to use strategic variables in the evaluation of UK grocery 
retailers' efficiency using frontier estimation. Therefore, the present chapter aims to 
fill this research gap in using panel data, incorporating the initial idea of reference 
point theory proposed by Fiegenbaum and Thomas (1994) and empirically tested in 
the UK GRI by Athanassopoulos (2003). However, Athanassopoulos used DEA to 
study the performance in the UK GRI evaluating intra-SG performance differences. 
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This study also proposes to use the stochastic framework approach, comparing both 
Cobb-Douglas and Transcendental Logarithmic (Translog) models in understanding 
the factors involved in the efficiency analysis. Therefore, the contribution of this 
chapter to retailing research is based on two aspects: First, it adopts stochastic frontier 
models, including a comparative study of using Cobb-Douglas and Translog 
production functions. Moreover, for the first time, it applies them to UK grocery 
retailers, which have previously been analysed with DEA by Athanassopoulos and 
Ballantine (1995) and Athanassopoulos (2003). 
The chapter is structured as follows. Section 8.2 sets out the theoretical framework to 
study efficiency in the UK GRI. This includes a review of the techniques involved in 
measuring efficiency and the recent literature related to efficiency and productivity in 
the retail industry. Section 8.3 reviews the variable selection and descriptive statistics 
for the output and input variables used in the estimation. Section 8.4 discusses 
theoretical development of modelling building techniques, i. e., Stochastic Production 
Frontier models. Section 8.5 reports the result from the empirical analysis of proposed 
research hypotheses and questions. In this section, Cobb-Douglas and Translog 
production functions are used to estimate efficiency in the UK GRI. Finally, section 
8.6 summarises the technical efficiency scores for both the production functions. 
Translog model is used to generate efficiency scores of all retailers, top four 
multiples, top ten multiples and the SG. A conclusion ends the chapter with a 
summary of the key findings. 
8.2 Theoretical Framework 
The theoretical framework is based on the literature and aims to model industry 
efficiency with stochastic frontier models. Two competing models of industry 
efficiency exist in the literature. Firstly, the strategic-group theory (Caves and Porter, 
1977) justifies differences in efficiency scores as being due to differences in the 
structural characteristics of units within an industry, which in turn leads to differences 
in performance. In the case of retailers, units with similar asset configurations pursue 
similar strategies with similar results in terms of performance (Porter, 1979). 
Although there are different strategic options to be found among the different sectors 
of an industry, because of mobility impediments, not all options are available to each 
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retailer, causing a spread in the efficiency scores of the industry. Secondly, the 
resource-based theory (Barney, 1991; Rumelt, 1991; Wernerfelt, 1984), which 
justifies different efficiency scores on the grounds of heterogeneity in relation to the 
resources and capabilities on which the retailers base their strategies. These resources 
and capabilities may not be perfectly mobile across the industry, resulting in a 
competitive advantage for the best-performing retailers. 
Purchasable assets cannot be considered to represent sources of sustainable profits. 
Indeed, critical resources are not available in the market. Rather, they are built up and 
accumulated on the retailer's premises, their non-imitability and non-substitutability 
being dependent on the specific traits of their accumulation process. The difference in 
resources thus results in barriers to imitation (Rumelt, 1991) and in the retailer 
managers' inability to alter their accumulated stock of resources over time. In this 
context, unique assets are seen as exhibiting inherently differentiated levels of 
efficiency; sustainable profits are ultimately a return on the unique assets owned and 
controlled by the retailers (Teece et al., 1997). 
In accordance with the research framework and hypotheses proposed in Chapter 4, 
this chapter analyse the efficiency differences among the SG and individual firms. 
This would further test the assertion of Fiegenbaum and Thomas (1994) about the 
view of SG as firm-specific rather than company-specific. Athanassopoulos (2003) 
advanced their work by proposing SG as reference groups of industry firms based on 
some notion of strategic similarity. 
From the discussion above, and the Caves and Porter (1977) work on industry 
competition, SG based on different set of strategic variables are tested along with 
input variables in the stochastic frontier estimation. The present research proposes that 
certain groups are more efficient in an industry and out performed the other groups. 
However, stochastic frontier analysis is used to model the UK GRI efficiency and the 
estimation is performed in two stages. 
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8.2.1 Measures of Technical Efficiency 
Productive efficiency has two components. The purely technical, or physical, 
component refers to the ability to avoid waste by production of as much output as 
input usage allows, or by using as little input as output production allows. Thus the 
analysis of technical efficiency can have an output-augmenting orientation or an 
input-conserving orientation. The allocative, or price component, refers to the ability 
to combine inputs and outputs in optimal proportions in light of prevailing prices 
(Lovell, 1993). 
Koopmans (1951, p. 60) provided a formal definition of technical efficiency: a 
producer is technically efficient if an increase in any output requires a reduction in at 
least one other output or an increase in at least one input, and if reduction in any input 
requires an increase in at least one other input or a reduction in at least one output. 
Thus a technically efficient producer could produce the same outputs with less of at 
least one input, or could use the same inputs to produce more of at least one output. 
The formal definition is given below, 
Efficiency: A Production unit (PU) with input-output configuration (x, y) ET is 
efficient if there is no (x', y') ET for (x', y') # (x, y) with x'_< x and y'>_ y. 
Debreu (1951) and Farrell (1957) introduced a measure of technical efficiency. Their 
measure is defined as one minus the maximum equiproportionate reduction in all 
inputs that still allows continued production of given outputs. A score of unity 
indicates technical efficiency because no equiproportionate input reduction is feasible, 
and a score less than utility indicates technical-inefficiency. 
Based on Farrell (1957), measure of technical efficiency can be obtained by using 
input and output quantity without introducing prices of these inputs and outputs. 
Technical efficiency can be decomposed into three components, such as scale 
efficiency, congestion and pure technical efficiency. 
In Figure 8.1 below, observation A utilises two input factors to produce a single 
output. SS' is the efficient isoquant estimated with an available technique. Now point 
B on the isoquant represents the efficient reference of observation A. The technical 
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efficiency of a production unit operating at A is most commonly measured by the 
ratio. 
Figure 8.1 Technical efficiencies 
X2 
TE = OB/OA, which is equal to one minus BA/OB. 
It will take a value between zero and one, and hence an indicator of degree of 
technical inefficiency of the production unit. A value of one indicates the firm is fully 
technically efficient. For instance, the point B is technically efficient because it lies on 
the efficient isoquant. 
8.2.2 Techniques of Efficiency Measurement 
Since Farrell's (1957) seminal article, a number of approaches to efficiency 
measurement and productivity analysis have been developed. The Stochastic frontier 
approach was proposed by Aigner et al. (1977) and Meeusen and van den Broeck 
(1977), and the Data Envelopment Analysis (DEA) approach by Charnes et al. (1978). 
Comprehensive reviews of the two approaches can be obtained from books edited by 
Fried, Lovell and Schmidt (1993) and Coelli, Rao and Battese (1998). 
The econometric approach has been motivated to develop stochastic frontier models 
based on the deterministic parameter frontier of Aigner and Chu (1968). The 
Stochastic Frontier Analysis (SFA) acknowledges the random noise around the 
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estimated production frontier. In a simple case of a singe output and multiple inputs, 
the approach predicts the outputs from inputs by the functional relationships 
yj =f (x,,, ß) + e1, where i denotes the PU being evaluated and 6's are the 
parameters to be estimated. The residual e, is composed of a random error v, and an 
inefficiency component pi. When we assume that v, = 0, SFA is reduced to 
Deterministic Frontier Analysis (DFA); if we further let 6u1 = 0, SFA will be reduced 
to central tendency analysis. 
The non-parametric approach or mathematical programming method has mainly 
focused on the development of DEA methods engaged with multiple-input and 
multiple-output production technologies. This approach was initiated by the seminal 
work of Charnes, Cooper and Rhodes (1978). The frontier model in their study is well 
known as the CCR model. DEA applies an operational program to construct piece- 
wise linear production frontiers. The specification of the functional form of the 
production frontiers is not required in this method. DEA studies producers' behaviour 
by the efficient frontier and the distance between a PU and the frontier. The basic 
DEA models are deterministic and more recently they have been extended to 
incorporate stochastic characteristics. 
In a comparison study of DEA and SFA, Wadud and White (2000, p. 1665) 
highlighted the differences in both approaches. The authors mentioned the main 
attraction of SFA methodology is that it allows hypothesis testing and the construction 
of confidence intervals. However, the drawbacks of this approach are the need to 
assume a functional form for the frontier technology and for the distribution of the 
technical inefficiency term. The strength of DEA is that it is nonparametric and there 
is no need to make these assumptions. It also allows for multiple outputs and inputs. 
The major weakness of DEA is that it is deterministic. Furthermore, the authors 
stressed that the choice between these approaches depends upon the objective of the 
research, the type of firm and the data available. However, they found efficiency 
measures for both the stochastic frontier and DEA approach are very similar. 
The two approaches use different techniques to envelop data more or less tightly in 
different ways. In doing so, they make different accommodations for random noise 
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and for flexibility in the structure of production technology. It is these two different 
accommodations that generate the strengths and weaknesses of the two approaches. 
The two approaches differ in many ways, but the essential differences, and the sources 
of the advantages of one approach over the other boil down to two characteristics: 
1. The econometric approach is stochastic, and so attempts to distinguish the 
effects of noise from the effects of inefficiency. The programming approach is 
nonstochastic, and lumps noise and inefficiency together and calls the 
combination inefficiency. 
2. The econometric approach is parametric, and confounds the effects of 
misspecification of functional form (of both technology and inefficiency) with 
inefficiency. The programming approach is nonparametric and less prone to 
this type of specification error. 
In the subsequent section, the discussion will focus on the approach of measuring 
efficiency in the retailing sector. However, the present research is more focused on 
using stochastic frontier analysis in estimating efficiency scores. The detailed 
discussions about developing stochastic models are mentioned in the later sections. 
8.2.3 Efficiency Studies in retailing 
The analysis of productivity and efficiency has become an important activity in the 
retailing literature. Despite the long history of retail productivity research, Donthu and 
Yoo (1998, p. 90) recently lamented that "there is still no single widely accepted 
definition and measurement methodology for retail productivity". More recently, 
Reynolds et al. (2005, p. 238-240) stressed the need of defining a better approach to 
measure retail productivity. The authors mentioned that "Retailing contributes to UK 
economy, society and environment in many ways, not all of which are measurable in 
productivity terms, and indeed it may be necessary to see the various contributions as 
involving a series of trade-offs". 
The terms productivity and efficiency have been used interchangeably, but researchers 
claimed this is inappropriate because they are not exactly the same thing (Sellers and 
Mas, 2006). Among the most common interpretation in marketing and economics, 
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Bucklin (1978) and Ingene (1982) in Sellers and Mas (2006, p. 158) stated that: "Total 
ratio productivity is the ratio of all outputs to all inputs. Partial input productivity is 
the ratio of all outputs to a single input". This reflects that productivity indices are 
calculated by inserting numbers into predetermined formulas or ratios and do not take 
into account the performance of other retail outlets. Nevertheless, relative efficiency is 
a new approach to retail productivity measurement, which focuses on one outlet 
relative to the best performers rather than the average performers, as done in the 
traditional absolute measures (Donthu and Yoo, 1998). 
Early studies on retailing efficiency focused on partial aspects of productivity, such as 
labour productivity (Ratchford and Brown, 1995), and other aspects under the control 
of retail management that affect the efficiency of a store, such as merchandise 
assortment (Mahajan et al., 1988), location (Mahajan et al., 1985), pricing (Mahajan, 
1991) and promotion (Weitzel et al., 1989), besides aspects beyond management 
control, such as employment patterns, business cycles and trading area factors (Lusch 
and Moon, 1984). Intra-chain comparative efficiency in retailing, which is the issue 
analysed in the present chapter, has been addressed by several authors 
(Anthanassopoulos and Ballantine, 1995; Kamakura et al., 1996; Donthu and Yoo, 
1998; Thomas et al., 1998). 
The study sample in the present research varied in firms' attributes and resource 
allocations. For example, Waitrose is a top quality brand; Tesco and Asda are focused 
on everyday low price; Aldi, Lidl and Kwik Save are limited line discounters; 
Farmfoods and Iceland are specialists of frozen foods; and Europa, Booths and Jack 
Fulton are regional retailers. Table 8.1 presents a summary of studies in 
chronological order, which are focused on retail efficiency (mainly in the food sector). 
Retailing productivity at aggregated level has been analysed in the USA by Ratchford 
(2003). He used a cost function with the associated shares equation between 1959 and 
1995, concluding that the industry showed a modest degree of growth in total 
productivity. Aalto-Setälä (2002) in Finland and Cotterill (1986) in US food retailing 
investigated economies of scale, concentration and market power. Aalto-Setälä (2002) 
found that the most important source of market power is the market share of the retail 
firm, whereas Cotterill (1986) found that profitability related to market share is due to 
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share-related market power, not cost economies, which are directly measured by store 
size and capacity utilisation in the study. 
Table 8.1 Chronological review of literature on efficiency estimation In retailing 
I 
Study Estimated Efficiency Inputs Outputs Findings 
I 
and Methodology 
Anthanassopoulos and 
Ballantine (1995) 
23 UK Grocery retailers 
Kamakura at al. (1996) 
1,888 Bank Branches In 
Latin America 
Thomas et al. (1998) 
552 outlets of US leading 
specialist retailer 
Donthu and Yoo (1998) 
24 outlets of a fast food 
restaurant chain for 3 
years 
Ratchford (2003) 
US retail food stores (SIC 
54) Years: 1959-95 
efficiency 
DEA and Cluster 
analysis 
Technical efficiency 
Fuzzy clusterwise 
translog cost 
regression 
Technical efficiency 
Identifying critical 
success factors 
DEA, AR (assurance 
regions), MANOVA 
Technical efficiency 
DEA and regression 
models 
Cost efficiency 
Cobb Douglas cost 
function 
Capital employed, Fixed Total Sales 
Assets, Number of 
employees, Number of 
stores, Sales area 
Labour. Man-hours worked Cash Deposits, Other 
and Area Deposits, Fund, Service 
Charged 
Labour. employees and 
wages Experience: 
employee, store manager 
and store. Location- 
related costs: occupancy, 
operating expenses, etc. 
Store size, Store Location, 
Store manager experience 
and Promotion / give away 
experience 
Capital, Labour and 
Intermediate services 
Sales 
Profits 
Sales 
Customer satisfaction 
Conventional physical 
output, Breadth of 
assortment, Index of 
different services (deli, 
bakery, etc. ) 
Anthanassopoulos (2003) Technical efficiency Number of stores, Fixed Net sales revenue 
Panel of UK grocery DEA and SG analysis, Assets, Capital Employed 
retailers Years: 1987-93 MANOVA and number of employees 
Keh and Chu (2003) Technical and scale 
13 outlets of US grocery efficiency 
stores Years: 1988-97 DEA 
Barros and Alves (2004) 
47 retail' outlets of leading 
Portuguese hypermarkets 
and supermarkets. Years: 
1999-00 
Barron (2005) 
47 retail outlets of leading 
Portuguese hypermarkets 
and supermarkets. Years: 
1999-00 
Sellers and Mas (2006) 
100 Spanish supermarket 
chains in food and drink 
sector Years: 1995-2001 
Technical and 
efficiency change 
DEA - Malmquist index 
Cost efficiency 
Cobb Douglas cost 
function 
Labour. Floor staff and 
management wages and 
benefits Capital: 
occupancy, utilities, 
maintenance and general 
expenses 
Number of full-time 
equivalent employees, 
Costs of labour. Number of 
cash-out points, Stock and 
Other costs 
Labour and Capital 
Economic, technical Number of employees, 
and scale efficiency Number of stores and 
DEA Capital 
Distribution services: 
accessibility, assortment, 
assurance of product 
delivery, availability of 
information and ambience. 
Sales, Profits 
Sales 
Operating results 
Sales, Profits, Population 
density, Area, Temporary 
workers, Total work-force 
and Staff absenteeism 
Found efficient and inefficient 
top multiples. Performance 
difference between SG(SG). 
Usage of more DEA. 
Wider application of 
Clusterwise regression 
analysis in efficiency studies. 
Efficiency analysis of 
Individual store, included 
senior managers' mental 
map. More involvement of 
Store managers in input & 
output selection. 
Promoted DEA over 
Regression for Relative 
efficiency measurement of a 
store. 
Growth in total factor 
productivity. Measures of 
services and breadth into a 
time series study. 
Use of technical efficiency in 
forming SG. Performance 
difference between & within 
SG attribute to industry 
structure & firm. 
Use of panel data and more 
micro (firm) level inputs and 
outputs. Promoted 
longitudinal analysis for more 
information on performance 
differences. 
Majority of outlets analysed 
efficient. Scale economies 
determinant factors of 
efficiency In this sector. 
Majority of outlets analysed 
relatively efficient. 
Sales Existence of high levels of 
Profit Inefficiency. Efficiency could 
be criterion for choice of 
vertical relationships in 
distribution channel. 
In a more recent study, Barros (2005) used stochastic frontier analysis to estimate cost 
efficiency of Portuguese hypermarkets and supermarkets. The author modelled a 
Cobb-Douglas cost function to produce technical efficiency scores and concluded an 
improvement in efficiency of the hypermarkets. Furthermore, results suggested the 
presence of average economies of scale, confirming the importance of scale 
economies in prior research on hypermarket retailing using different procedures 
(Cotterill, 1986, in UK grocery retail; Aalto- Setälä, 2002, in Finish grocery retail). In 
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its recent report on the UK GRI, the Competition Commission (2000, Vol. 3, 
Appendix 10.2) analysed for economies of scale. They use staff cost and other 
operating costs as endogenous variables, and net store area and sales density as 
exogenous variables of the largest five supermarkets (Tesco, Sainsbury, Asda, 
Morrisons and Safeway) in a log linear model. The results suggested that there were 
economies of scale in four of the five store groups (the exception being Safeway, 
where a non-significant coefficient was obtained). 
However, as highlighted in Table 8.1, DEA is a more commonly used method for 
analysing productivity and efficiency studies in the retail sector, using multiple inputs 
and outputs. SFA is not frequently used and tested for the retail sector. Along the lines 
of discussion on advantages and disadvantages of both approaches in the previous 
section, the present study proposes to use stochastic frontier models to estimate 
technical efficiency scores in the UK GRI. In the next section of this chapter, the 
different panel models will be analysed using frontier analysis approaches in STATA. 
The following section will introduce the input and output variables used in this study 
for efficiency analysis. 
8.2.4 Research Questions 
As discussed in previous chapters, this study is focused on presenting development of 
competition in the UK GRI. This involves adopting the earlier theories of the 10- 
tradition, which is further developed by the SG-discipline (Caves and Porter, 1977). 
The previous chapter found limited support for SG in explaining performance 
differences in the UK GRI. Following discussions in earlier sections, this chapter 
proposes to use SG-discipline in evaluating efficiency of the UK GRI. 
The previous section reviewed studies on productivity and efficiency measurements in 
the retail sector. Despite all the varied research on efficiency in the retail sector, the 
broader issues are still unanswered (Reynolds et al., 2005). Also, some of the studies 
highlighted the need of longitudinal studies in efficiency analysis (Barron, 2005; Keh 
and Chu, 2003; Athanassopoulos and Ballantine, 1995). This chapter attempts to 
contribute to two areas. First, to the efficiency analysis literature by a longitudinal 
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panel data study. Second, to the retail sector by presenting the factors influencing 
evolution of efficiency of UK GRI. 
Moreover, this chapter also focuses on contributing to the SG-discipline by evaluating 
effects of SG on efficiency. Fiegenbaum and Thomas (1994) sought to advance the 
research on the SG-discipline by shifting attention from industry-specific to company- 
specific. In that sense, Athanassopoulos (2003) proposed SG as reference groups of 
industry firms based on some sense of strategic similarity. This study proposes to 
further test the assertion by the author with longitudinal data. This will involve 
including SG effects and intra-SG effects in modelling efficiency. A detailed 
development of efficiency scores will be presented in later sections, which will 
include comparing efficiency scores of big multiples, small multiples and SG, based 
on strategic variables. 
Following the hypotheses proposed in Chapter 4 and the earlier discussions in the 
present chapter it is proposed to answer the following research questions in the later 
sections: 
. What are the factors influencing efficiency in the UK GRI for the last two decades? 
" How relevant are SG in explaining efficiency differences in the UK GRI? 
Which firms are leading the efficiency frontiers in the UK GRI? And did the big 
multiples benefit from scale economies? 
8.3 Sample and Variables 
For this chapter, the sample for empirical analysis remained the same as used in the 
previous chapter, 46 retailers over a 19-year time period. The panel is unbalanced due 
to multiple entry and exits in the UK GRI for the period 1985-2003. As noticed above, 
not many studies have included longitudinal panel data for the analysis of efficiency 
in single store or intra-store research. There are studies including longitudinal time- 
series (Ratchford, 2003) but not longitudinal panel data. Apart from 
Anthanassopoulos (2003), researches particularly lack multiple outlets studies using 
panel data for efficiency and productivity analysis in the retailing sector. 
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All the variables used in efficiency analysis in this chapter are transformed to natural 
log. Stochastic Frontier models are estimated using Cobb-Douglas production 
function and Translog production function. As mentioned in the earlier chapters, 
advertising expenditure and own label data are only available for the top 10-12 
multiples. Therefore, regression models are based on a different set of observations 
and results are reported accordingly. However, it enabled us to compare efficiency of 
the whole sector with selected top multiples, which adds an extra perspective to 
compare the efficiency findings. 
8.3.1 Variable Selection 
Frontier models require the identification of inputs (resources) and outputs 
(transformation of resources). Several criteria can be used in their selection. The first, 
an empirical criterion, is availability of data. It is important for the applicability of the 
model results and retail store `buy in' to the process that the measures of inputs and 
outputs be relevant and adequately measurable, that appropriate archival data are 
available and that `more is better', in the case of outputs. Usually the archival-data 
available criterion is used, since it encompasses all the other criteria mentioned and, 
therefore, this is the first criterion in input and output selection. Second, the literature 
survey is a way to ensure the validity of the research and thus another criterion to take 
into account. The last criterion for measurement selection is the professional opinion 
of outlet managers. This study abides by the first two of the three criteria mentioned. 
Following the previous research summarised in Table 8.1, this research considers five 
inputs and one output in a Cobb-Douglas production function and three inputs and 
one output in a Translog production function to estimate technical efficiency. Sales 
revenue of each supermarket chain is used as a monetary output in the present study 
(Sellers and Mas, 2006; Barros, 2005; Reynolds et al., 2005; Barros and Alves, 2004; 
Donthu and Yoo, 1998; Thomas et al., 1998; Athanassopoulos and Ballantine, 1995; 
Ingene, 1982). The justification for this choice is that supermarket chains work with a 
large range of products, which hinders the collection of disintegrated information on 
outputs produced. 
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With regard to inputs, Cox (1948, in Sellers and Mas, 2006) shows that the difficulty 
in their measurement is usually due to technical and operative but not conceptual 
problems. The productive factors used to produce goods and services in the field of 
retailing can be classified into controllable and non-controllable, according to whether 
the company considers them or not in its strategic planning. Controllable factors are 
company management variables (sales area, R&D spending, communication budget, 
etc. ) and variables related to personnel (number of workers, spending on personnel, 
etc. ). Non-controllable inputs are environmental variables and factors associated with 
the consumer. Normally, non-controllable inputs are ignored in the estimation of 
productivity in distribution (Donthu and Yoo, 1998). 
In this study, the following controllable productive factors are used: 
1. The number of employees, a representative input of the labour factor (Ingene, 
1982; Thomas et al., 1998). 
2. The number of outlets and sales area in the supermarket chain. The number of 
outlets provides information on the spatial characteristics of firms, whilst the 
sales area, in conjunction with number of outlets, can be used as an indicator of 
the size of firms (Athanassopoulos and Ballantine, 1995). 
3. The number of employees, number of outlets and sales area also provide the 
capacity of individual grocers in providing and delivering services to 
customers. 
4. The advertising to sales ratio and the own label ratio reflects the strategic 
orientation of retailers' own brand promotion. 
Apart from the input and output variables, the present research proposes to use year, 
SG and interactive group dummies. The year dummies are introduced to estimate time 
effect on efficiency of the UK GRI. The group dummies in analysis will estimate the 
importance of SG and explain efficiency differences between the SG in industry. 
Finally, the interactive dummies will estimate intra-group efficiency and explain 
differences among firms clustered in a group. The dummy variables are also explained 
briefly in section 7.4.1 of previous chapter. 
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The list of input, output and dummy variables and their abbreviations used in 
equations and references are listed below: 
Input variable 
Insales Log of Annual sales 
Output variables 
Instores Log of Number of stores 
Instsize Log of Average store size 
Inowni Log of Own label proportionate 
Inadvexp Log of Annual advertising expenditure 
Inemp Log of Number of employees 
List of Dummy Variables 
strszgpl 
strszgp2 
strszgp3 
Strategic Groups based on strategic variables: Number of Stores and 
Average store size 
strszgp4 
strszgp5 
allvargpl 
a11vargp2 Strategic Groups based on strategic variables: Number of Stores, Average 
alivargp3 store size, Advertising / sales ratio and Own label proportionate 
allvargP4 
1985-2003 Time dummies created for years 1985 to 2003. 
List of Interactive Dummy Variables 
Indstrl 
Indstr2 Interactive dummies created by multiplying number of stores and strategic groups based on strategic variables: Number of Stores and Average store Indstr3 size. Indstr4 
Indstszl 
Indstsz2 Interactive dummies created by multiplying average store size and strategic groups based on strategic variables: Number of Stores and Average store Indstsz3 size. Indstsz4 
Ind Isto Interactive dummies created by multiplying number of stores and strategic 
Ind2sto groups based on strategic variables: Number of Stores, Average store size, 
Ind3sto Advertising / sales ratio and Own label proportionate. 
Indlsize Interactive dummies created by multiplying average store size and strategic 
Ind2size groups based on strategic variables: Number of Stores, Average store size, 
Ind3size Advertising / sales ratio and Own label proportionate. 
Indladv Interactive dummies created by multiplying advertising / sales ratio and 
Ind2adv strategic groups based on strategic variables: Number of Stores, Average 
Ind3adv store size, Advertising / sales ratio and Own label proportionate. 
Interactive dummies created by multiplying own label proportionate and 
Indlown strategic groups based on strategic variables: Number of Stores, Average 
store size, Advertising / sales ratio and Own label proportionate. 
8.3.2 Descriptive Statistics 
The efficiency analyses in this chapter are performed in two stages. The first included 
the Cobb-Douglas production function estimated using one output and three input 
variables, along with two contextual variables under management's control. The panel 
data of 46 retailers for the period 1985-2003 remained the same as used for 
profitability analysis in the previous chapter. Therefore Table 7.3 in section 7.4.2 of 
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the previous chapter could be referred to the descriptive statistics of all input and 
output variables used in the Cobb-Douglas production function (see Appendix A2, p. 3 
for total sample and top multiples annual sales data). Figure 8.2 shows the trend of 
annual sales of total sample. 
Figure 8.2 Long-term annual sales trend of total sample 
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Table 8.2 Descriptive statistics or i ranscenaentai L. ogaritnmlc rroauction runction 
Variable Description Observations Mean Std. Dev. Min Max 
Insales 
; garithm of sales at constant price 1985 = 688 17.912 2.322229 14.196 23.14831 
Instores Logarithm of store numbers 684 3.6089 1.667564 0.6931 7.591862 
Instsize Logarithm of store size 684 8.8145 0.8841256 6.9078 10.7269 
Inemp Logarithm of total number of employees 687 7.173 2.199409 3.8918 11.97341 
Instrstr Logarithm of square of store numbers 684 15.801 13.31516 0.4805 57.63636 
lnstzstz Logarithm of square of store size 684 78.475 15.84625 47.717 115.0663 
Inempemp Logarithm of square of employees 687 56.282 35.01935 15.146 143.3625 
Instrstz Logarithm of store numbers and store size 684 32.085 18.15739 6.829 70.65687 
Instremp Logarithm of store number and employees 684 29.055 21.177 3.7096 88.90697 
Instzemp Logarithm of store size and employees 684 64.428 24.48039 28.729 126.6428 
The rising standard deviation shows that the gap between large and small multiples 
annual sales has constantly widened over the recent decades. Moreover, the sales of 
grocery retailers have witnessed rise in the last decade. However, in the second stage 
of efficiency estimation, the Translog production functions are analysed with one 
output and three input variables. The Translog function included multiplicative 
combinations of input variables, and therefore six variables were formed using three 
input variables. All the variables are natural log and a summary statistics is reported in 
Table 8.2. 
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8.4 Stochastic Production Frontiers 
The stochastic production frontier is motivated by the idea that deviations from the 
production `frontier' may not be entirely under the control of the production unit 
under study (Aigner, Lovell and Schmidt, 1977; Meeusen and Van den Broeck, 1977). 
These models allow for technical inefficiency, but they also acknowledge the fact that 
random shock outside the control of producers can affect output. They account for 
measurement error and other factors, such as effects of weather, luck, etc., on the 
value of the output variable, together with the combined effects of unspecified input 
variables in the production function. The main virtue of stochastic frontier models is 
that at least in principle these effects can be separated from the contribution of 
variation in technical efficiency. 
An appropriate formulation of a stochastic frontier model in terms of a general 
production function in time t for the i th firm with a degree of inefficiency is 
qi1 = . 
i(zi, Q)ý; r 
whereat is the level of efficiency for firm i at time t; ýtmust be in the interval (0,1). 
If4u = 1, the firm is achieving the optimal output with the technology embodied in the 
production function f (z;, , ß) . When ß; r < 1, the firm is not making the most of the 
inputs z;, given the technology embodied in the production function f(zi,, ß). Since 
the output is assumed to be strictly positive (i. e., q;, > 0), the degree of technical 
efficiency is assumed to be strictly positive (i. e., ý; '> 0). 
Output is also assumed to be subject to random shocks (noise), implying that 
qtr = .f 
(ztr'ß)4r, exp(vr1) 
Taking the natural log of both sides yields 
1n(q, ) = In {f (zi,, ß)) + 1n(ý1 }+ v1 
Assuming that there are k inputs and that production function is linear in logs, 
defining u,, = -1n(ß,, ) yields 
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k 
ln(9rr) = Qo+ L , 
8j ln(z;, r) + v1, - u1 (8.1) 
Since u;, is subtracted fromin(q; t), restricting u;, >_ 0 implies that 0< ýj, <_ 1, as 
specified above. Kumbhakar and Lovell (2000) provided a detailed version of this 
derivation, and they show that performing analogous derivation in the dual cost 
function problem allowed specifying the problem as 
k 
ln(cru) = Qo+ /3q ln(g1r) + L, 8, ln(P Jrr) + vu - su;, (8.2) 
J=1 
where q;, is output, the z.,; l are input quantities, c; 1 
is cost, pjt are input prices, and 
s=1, for production function, and -1 for cost functions. Intuitively, the efficiency 
effect is required to lower output or raise expenditure, depending on the specification. 
Figure 8.3 depicts the efficient and inefficient areas in a production function. 
Figure 8.3 Efficient and Inefficient production function areas 
Efficient total production function 
Efficient area 
Outputs I Efficient 
(q) 
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Inputs (z) 
The researches in econometrics emphasised that it is least likely to have constant 
technology in a longitudinal panel. Hence, it is argued to include time among the 
regressors as a proxy for technical change, and doing so causes no unusual problems 
in the estimation (Kumbhakar and Lovell, 2000, p. 107). Therefore, the present 
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research has used time-varying models for estimating production frontiers in the UK 
GRI (Kumbhakar, 1990). 
STATA uses `xtfrontier' command to perform panel data production frontier 
models. The model that xtfrontier actually fits has the form 
k 
y11= /10 +L Qjx j; r + v1, - suit (8.3) 
j=t 
so in the context of the discussion above, y;, = ln(q,, ) and xj; r = ln(z1; t) and s=1 for 
a production function (s = -1 in a cost function). Equation 8.3 is a variant of panel- 
data model in which v; 1 is the systematic error component, which captures random 
variation in output due to factors outside the control of retailers and is assumed to be 
independently and identically distributed. u; r 
is a time-varying panel-level effect 
which measures the technical efficiency relative to the stochastic frontier. Much of the 
literature on this model has focused on deriving estimators for different specifications 
of the u, term. 
xtfrontier provides estimators for two specifications of u; r . To facilitate the 
discussion, let N+ (u, a2) denote the truncated-normal distribution, which is truncated 
at zero with mean u and variance a2, and let - iid stands for independent and 
identically distributed. 
In the time-varying decay specification, 
u1 =exp{-q(t-T)}u1 
where T is the last time period in the i th panel, r7 is the decay parameter, 
u, - iid N (p, a'), v; 1 - iid N(0, a'), and u, and v;, are distributed independently of 
each other and the covariates in the model. 
When '>0, the degree of inefficiency decreases over time and when i<0, the 
degree of inefficiency increases over time. Since t=T, in the last period, the last 
period for firm i contains the base level of inefficiency for that firm. If ri>0, the level 
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of inefficiency decays toward the base level. If i <0, the level of inefficiency 
increases to the base level. 
8.4.1 Assumptions in Applying Stochastic Frontier Analysis 
There are no hard and fast rules or unique method of detecting multicollinearity and 
heteroscedasticity (Greene, 2003; Gujarati, 1995). Multicollinearity exists when there 
is a strong correlation between two or more predictor variables in a regression model. 
The impact of multicollinearity is such that a high level of collinearity will increase 
the probability that a good predictor of the outcome will be found non-significant, 
thus rejecting the model. Some of the rules to detect multicollinearity are as follows: 
" High R2 but few significant t ratios 
" High pair-wise correlations among regressors 
9 Tolerance and variance influence factor (VIF) 
In the present study, collinearity diagnostics based upon the variance influence factor 
(VIF) and tolerance statistics are used to test for multicollinearity in the frontier 
models (Field, 2005). As a rule of thumb, a variance whose VIF values are greater than 
10 may merit further investigation. Tolerance, defined as 1/VIF, is used by many 
researchers to check on the degree of collinearity. A tolerance value lower than 0.1 is 
comparable to a VIF score of 10. It means that the variable could be considered as a 
linear combination of other independent variables. 
Takte 8.3 Collinearltv diagnostic for frontier analysis 
Observations: 105 Observations: 213 Observations: 684 
Variable VIF 1NIF Variable VIF INIF Variable VIF 1NIF 
Instsize 10.04 0.0996 Inemp 9.14 0.1094 Inemp 10.58 0.0945 
Inemp 9.28 0.1077 Instsize 8.65 0.1156 Instores 7.37 0.1356 
Instores 9.52 0.1050 Instores 7.17 0.1394 Instsize 2.96 0.3378 
inadvexp 2.74 0.3649 Inadvexp 4.07 0.2458 
Inownl 1.77 0.5649 
Mean VIF 6.67 7.26 6.97 
As mentioned earlier in section 7.3, three different sets of observations are analysed in 
the present chapter with the Cobb-Douglas production function. Table 8.3 presents 
estimates of VIF and tolerance scores in a matrix form for the three different sets of 
observations analysed. In the table, the VIF scores for all variables are less than 10, 
apart from store size in column 1 including 105 observations (lnstsize - 10.04), and 
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number of employees in column 3 including 684 observations (lnemp - 10.58). The 
degree of collinearity among the predictor variables in column 1 and 3 is not severe. 
Therefore, the results provided confidence in interpreting the outcomes generated from 
frontier analysis. 
8.5 Results 
With the aim of addressing research questions raised in Chapter 3 of this study, and in 
light of the designed analytical framework, the appropriate model specifications are 
made in the following sections. The choice of functional form in an empirical study is 
of prime importance, since the functional form can significantly affect the results. A 
flexible functional form is generally preferred, since it does not impose general 
restrictions on the parameters nor on the technical relationships among inputs. 
However, in this chapter, the analysis is carried out in two steps. The first step 
includes, stochastic frontier analysis using the Cobb-Douglas production function. 
This includes one output variable and five input variables defined in section 8.3.1. In 
the second step, based on the significance of the estimated parameters, variables are 
analysed using Transcendental Logarithmic production function. This includes 
creating a matrix of selected variables. 
However, the model building techniques remained similar to those proposed in the 
previous chapter. The year, SG and interactive group dummies are introduced to study 
time, SG and within-group effects on efficiency of the UK grocery retailers. A 
stepwise regression technique, as carried out in the previous chapter, is used to reach 
the most significant model for analysing efficiency in the UK GRI. 
8.5.1 Stochastic Cobb-Douglas production frontier models 
The Cobb-Douglas production function is used to estimate efficiency in the UK GRI 
for the period 1985-2003. However, the present research does not included `K' capital 
as one of the input variables, due to non-availability of data for the small regional 
retailers, which are mainly family-owned business. Equation 8.3 presents the log 
linear form of the Cobb-Douglas production function 
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In sales =a+ß, 1n stores + /32 In stsize + 83 In emp + t4 in adv exp + t5 in ownl + s;, 
(8.4) 
where, lnsales is annual sales, lnstores is number of outlets, lnstsize is average store 
size, lnemp is number of employees, lnadvexp is annual advertising expenditure, 
lnown! is own label proportion, a is a constant, and c; t is the error term (see section 8.4 
for details). The error component is assumed to have two components. One 
component is assumed to have a strictly non-negative distribution, and the other is 
assumed to have a symmetric distribution. 
The model building techniques remained the same as applied in the previous chapter. 
As described earlier, year dummies, SG dummies and interactive group dummies are 
gradually introduced at every stage to estimate time, SG and within-group effects. 
Due to non-availability of advertising expenditure and own label share data, each 
equation is tested with three different sets of observations and results are reported 
accordingly. A full set of observations for annual sales are tested against store 
numbers, store size and number of employees. Backward stepwise regression 
technique is used to reach the most significant model, and significant `t' value is used 
as a criterion to drop variables from the full model. The following section will include 
summary results for each model and detailed results obtained from STATA are 
reported in Appendix E. 
Table 8.4 displays results obtained from the Cobb-Douglas production function in 
equation 8.4. It is verified that the Cobb-Douglas production function specified above 
fits the data well, as the overall R2 from the initial ordinary least-squares estimation 
used to obtain the values for the maximum-likelihood estimation models 1,2 and 3 is 
in excess of 95.6%. 
In addition to the coefficients, the STATA output reports estimates for the parameters. 
z 
Lnsigma2 is log of the sum of variance square (o) and error term (ma-). Since Y 
must be between 0 and 1, the optimisation is parameterised in terms of the inverse 
logit of y, and this estimate is reported as ilgtgamma. Finally, eta is the estimate of 
inefficiency term ii, and mu is the estimate of mean p. 
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Takla 8.4 Cobh-Douglas nroduction function with time dummies 
Model 1 2 3 4 5 
Instores 0.540' 0.622 0.398' 0.597' 0.361 
(6.316) (9.495) (11.840) (10.130) (10.057) 
hstsize 0.680' 0.578' 0.360' 0.575' 0.313' 
(5.371) (6.831) (9.755) (6.928) (8.085) 
Inemp 0.426' 0.404' 0.611' 0.395' 0.618' 
(5.295) (9.053) (20.333) (9.689) (21.029) 
trudvexp 0.001 0.036' - 0.067' 
(0.046) (1.882) (3.518) 
tnownl -0.038 - - 
(-0.556) 
d86 - - - 
d87 - - 
d83 - - - 0.035 
(1.276) 
d89 - - - 
d90 - - -0.095' 
(-2.115) 
d91 - - - 0.039 
(1.400) 
d92 - - - 0.068° 
(2.276) 
d93 - - - 0.079° 
(2.465) 
d94 0.073° 
(2.097) 
d95 - - - 0.047 
(1.224) 
d96 0.095° 
(2.304) 
d97 - - - 0.090° 
(1.969) 
d96 - - - 0.102° 
(2.073) 
d99 - - - 0.135° 
(2.528) 
d00 - - - 0.149' 0.166' 
(3.25 ) e (2.904) 
d01 0.12 0.170' 
(2.574) (2.774) 
d02 - 0.138' 0.193' 
(2.719) (2.986) 
d03 - - 0.115° 0.191' 
(2.173) (2.791) 
constant 7.482' 7.686' 9.854' 7.398' 10.324' 
(7268) (9.460) (29.400) (9.444) (28853) 
Observations 105 213 684 213 684 
L Likelihood 72.82 87.75 201.59 98.22 209.22 
Lnsipma "3.421 "1.641 -1.724 -0.997 
-1745-7r- 
(-5.558) (-1.461) (-7.820) (-0.565) (-5.864) 
Ogtgamma 0.654 2.148` 1.850' 2.942 2.192' 
(0.679) (1.707) (6.991) (1.584) (7.652) 
p 0.232 -0.006 1.006' -0.493 1.121' 
(1.558) (-0.009) (8.726) (-0 
. 
250) (7.839) 
eta 0.007 -0.015 -0.010' -0.042' -0.019' 
(0.472) (-1.445) (-5939) (-2.571) -5.506 
note: -. - ti - signmcant at 17u ano orya ano iv-/o levels respecuvery. rsiausucs in parentheses. 
(-) variables either dropped or not used In the particular model 
Models 1,2 and 3 in Table 8.4 summarise the results for (8.4). The statistical 
significance of 11 signifies that statistically technical inefficiencies exist in model 3. 
The coefficients are positive as expected for Instores, lnstsize and lnemp, and are 
statistically significant in all models at the 1% level. The positive coefficients of 
number of stores, store size and number of employees indicate the impact on output, 
i. e., 1% rise in number of stores (other things being equal) would lead to 0.39-0.62% 
increase in sales; similarly, average store size would affect 0.36-0.68% increase; and 
number of employees would affect 0.40-0.61%. However, Athanassopoulos and 
Ballantine (1995), assessing industry level efficiency of the UK GRI (cross-section 
for 1990-91), found 0.83 coefficient value for sales area, 0.19 for number of 
employees, and number of outlets was not found significant. 
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n 
However, the sum of parameters (I: ß1) in models 1-3 ranged 1.60-1.36, which 
i-I 
confirms economies of scales exist in the UK GRI at increasing returns to scale on 
production. The above results find supports for the retail studies acknowledging to the 
economies of scale existing in the retail industry (Guy et al., 2005; Competition 
Commission, 2000: Vol. 2, p. 214). 
Moreover, the coefficient values for store size and number of stores are larger in 
models including the top 10-15 multiples (models 1 and 2), whereas coefficients for 
number of employees are larger in models including all retailers (model 3) of the 
study sample. This could possibly explain the dominance of large store formats in 
deriving sales revenues over the small stores format (Guy et al., 2005; Aalto-Setälä, 
2000). Model 3, including all the retailers, depicts a negative rl significant at the 1% 
level, which indicates inefficiency in the industry. The results point towards the 
inefficiency existing in small retailers operating in the UK GRI. The year dummies 
are included in (8.4) to study time trends on efficiency. 
In sales = a+a, D,., +..... +a,. D,,,. 
+A in stores + ß2 In stsize + ßj In emp + ß4 In adv exp + ßßs In ownl + s 
(8.5) 
The year dummies (models 4 and 5) in Table 8.4 are significant at the 1% and 5% 
levels, supporting time-varying decay models. The coefficient values significant at the 
1% level are nearly similar to earlier models. Model 5, including all retailers, depicts 
growing coefficients for year dummies 1992-2003 and significance at the 1% and 5% 
levels. It shows the favourable influence of time over efficiency in the UK GRI. The 
next stage in model building includes SG dummies introduced in (8.5). 
In sales = a+a, D,., +..... +aTD,,. +aG, DGI +..... +aGNDGN 
+A In stores +, 82 In stsize +, 83 In emp +, 84 In adv exp +, 8, In ownl + e,, 
(8.6) 
The group dummies included in (8.6) are based on clusters formed using strategic 
variables in Chapter 5, and results are summarised in Table 8.5. 
- 228 - 
Efficiency Analysis 
Tahla R5 Cnhh. l]nunlas nrnductinn function with time and arnun dummies 
Model 6 7 8 9 10 11 12 13 14 15 
kutores 0.639 0.410 0.688' 0.400' 0.232' 0.632' 0.369' 0.224' 0.638' 0.365 
(12.514) (12.222) (15.295) (11.877) (2.580) (13.372) (10.264) (2.912) (14.037) (10.229) 
kutstze 0.559' 0.340' 0.683' 0.361' 0.163 0.586' 0.293' 0.253' 0.635' 0.311' 
(6.941) (8.759) (8.384) (9.814) (1.451) (7.415) (7.2451 (2.653) 
' 
(9.117) 
' 
(8.123) 
kwmp 0.372' 0.604' 0.339' 0.606' 0.567' 0.358' 0.613 0.591 0.354 0.614' 
(9.989) (20.123) (9.895) 
° 
(19.977) (8.0671 (10.696) (20.820) (10.295) (11.505) (20.781) 
kndvexp 0.049' 0.041 - 0.082 0.076' 0.070' 0.061' 
(2.653) (2.311) (3.046) (4.275) (3.250) (3.418) 
Inowni - - - -0.029 - - -0.095` (-0.515) (-1.866) 
strszgpl 0.146' 0.108' 0.308' 0.117' 0.097' - - 
(3.646) (3.396) (2.833) (3.602) (3.088) 
strszgp2 0.070° 0.074' - - 0.216° - 0.067' - - - 
(2.341) (3.524) (2.435) (3.101) 
strszgp3 - - 0.192' - - - - - 
(2.206) 
strszgp4 - 0.034° 0.102 - 0.033' 
(1.996) (1.616) (1.924) 
alMrgpl - - 0.115' - - - - 0.174' 0.142' 
(3.012) (5.258) (3.822) 
allvargp2 - - - - - - 0.035 - -0.037 
(1.454) -1.343 ( ) 
alMrgp3 - - -0.058' -0.076° - - -0.040 -0: 99 , 
(-1.727) (-2.207) (-1.294) (-2.689) 
d86 - - - - - - - - 0.046 - 
(1.013) 
d87 - - - 0.018 0.056 - 
(0.638) (1.184) 
d88 - - 0.032 - 0.035 
(1.144) (1.300) 
d90 - - - - - -0.089° - -0.047 
(-2.011) (-1.024) 
d91 - - - - - - 0.043 - - 0.037 
(1.515) (1.328) 
d92 - - - - 0.065° - 0.081' 0.067' 
(2.157) (1.869) (2.275) 
d93 - - - - 0.074' - 0.052 0.078° 
(2.291) (1.202) (2.486) 
d94 - - - 0.022 - 0.066' - 0.060 0.072° 
(0.619) (1.887) (1.324) (2.144) 
C195 0.120' - 0.062 0.061° 0.084' 0.045 
(3.117) (1.616) (2.024) (1.930) (1.210) 
d96 - - - - 0.143' 0.108' 0.078° 0.081' 0.093° 
(3.546) (2.596) (2.544) (1.766) (2.339) 
d97 - - - - 0.161' - 0.102° 0.090' 0.069 0.088° 
(3.775) (2.210 ) (2.814) (1.508) (2.001) 
d98 - - - - 0.129' - 
° 0.109 0.105' 0.049 0.100b 
(2.913) (2.196) (2.890) (1.059) (2.113) 
d99 - - - - 0.231' - 0.139' 0.192' 0.146' 0.134' 
(4.742) (2.581) (4.665) (2.844) (2.605) 
d00 - - - 0.382' 0.138' 0.167' 0.333' 0.236' 0.165' 
(6.611) (3.191) (2.917) (6.473) (4.613) (3.012) 
d01 - - - 0.428' 0.109° 0.167' 0.360' 0.201' 0.166' 
(6.625) (2.390) (2.720) (6.084) (3.587) (2.822) 
d02 - - - 0.446' 0.120' 0.191' 0.381' 0.225' 0.189' 
(6.231) (2.586) (2.931) (5.667) (3.788) (3.046) 
d03 - - - 0.475' - 0.185' 0.421' 0.198' 0.186' 
(5.433) (2.700) (5.009) (3.187) (2.829) 
constant 7.802' 10.016' 6.769' 9.865' 11.152' 7.283' 10.477' 10.352' 6.963' 10.365' 
(10.519) (28.398) (9.542) (29445) (9635) (10414) (27.958) (11.867) (11933) (29157) 
Observations 213 684 213 684 105 213 684 105 213 684 
L Likelihood 94.29 210.68 94.60 204.01 96.62 101.51 217.18 103.75 112.92 212.83 
Insipma -1.044 -1.735 2.076 -1.682 -1.529 4.027 -1.473 -1.323 3.656 -1.396' 
(-0.542) (-7.884) (0.109) (-7.358) (-1.424) (0.276) (-5.934) (-0.958) (0.253) (-5.459) 
ugtganwna 2.855 1.871' 8.008 1.909' 3.510' 8.036 2.201' 3.844' 7.761 2.276' 
(1.399) (7.101) 
' 
(0.315) (7.016) 
' 
(3.159) (0.550) (7.696) (2.712) (0.537) (7.788) 
p -0.636 1.010 -31.977 0.994 0.235 -202.147 1.129 -0.026 -128.294 1.112' 
(-0.273) (8.521) (-0.051) 
' 
(8.646) (0.450) (-0.068) (7.626) (-0.028) (-0.0691 (7.388) 
w -0.017 -0.008 . 0.040 -0.010' -0.110' -0.046 -0.016 -0.132 -0.077 -0.020' 
(-1.579) (-5.287) -2.317 (-6036) (-3010) (-2960) (-5.121) 4.009 (4283) -5.950 
note: ", -- SiQnmCdn[ at i70 arm 77O arm iv-/* revnia rrobj)MUVaiy. I tdUbUL in peranuiases. 
(-) variables either dropped or not used in the particular model 
Athanassopoulos (2003), following Fiegenbaum and Thomas (1994), proposed to use 
SG as an industry reference point for companies with some notion of strategic 
similarity. Athanassopoulos used DEA to form SG and predict the performance 
differences within and among the groups. However, the present research proposed to 
further analyse the reference point theory originally proposed by Fiegenbaum and 
Thomas (1994), using SG dummies in the Cobb-Douglas production function to study 
importance of groups in efficiency analysis. 
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The input variables including numbers of store, store size and number of employees 
show similar coefficient values and statistical significance (at the 1% level) compared 
to previous models. The group dummies in models 6 and 7 are more significant (at the 
1% level) compared to those in models 8 and 9 (at the 5% and 10% levels). The 
parameters are significant for models 7 and 9 at the 1% level, which indicates 
inefficiency exists over time analysed in the UK GRI. The recent studies from Barros 
(2005) and Mas and Sellers (2006) found efficiency improvement in Portuguese 
hypermarkets (1999-2000) and Spanish supermarkets (1995-2001). Moreover, clusters 
formed using store numbers and store size are more significant than those formed 
using all strategic variables. The sum of parameters remained above unity which 
confirmed economies of scale exist in the industry. However, these results found 
limited support for reference point theory and the explanation power of SG in 
studying efficiency of the UK GRI. 
The next step included introduction of time dummies and analysing group and year 
dummies together in one model. The results are summarised in models 10-15. The 
coefficient values and significance levels for input variables are similar to previous 
models, apart from models 10 and 13, which included only the top 10 multiples. The 
average coefficient values of store numbers and store size for models 10 and 13 are 
0.23 and 0.20, which is half the value of model 1 including a similar set of 
observations. Moreover, dummies for SG 1 (0.30) and 2 (0.22) of models 10 and 13 
have bigger coefficients value at the 1% significance level. The coefficients of time 
dummies for models 10-15 are consistently growing over time and statistically 
significant at the 1% and 5% levels. It emphasises the role of time trend in efficiency 
analysis. These trends can be associated with social and demographical changes in the 
last two decades with rapid openings of out of town larger format stores and overall 
development of the UK economy. 
Following Fiegenbaum and Thomas (1994) and Athanassopoulos (2003), the efficient 
firms in a SG could provide the reference point for the inefficient firms in the same 
group. The technical efficiency scores would be generated later in the chapter for a 
detailed analysis of efficiency growth for individual firms and SG. This assertion 
could be confirmed later in the chapter by the efficiency scores of all SG. The next 
step in modelling includes interactive dummies introduced in (8.6). 
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lnsales = a+aG, DG, +..... +aGNDGA, +a,. 2D,. 2...... +a,,,, D, T, + /1 lnstores+Q2 Instsize 
+ /13 In emp +ß In adv exp +; ßs In ownl + /3sG, In str * Gpl i, +ß2 In str * Gp2;, 
+ ßsc3 in str * Gp3 j, + ßsca In str * Gp4j, +; ßsc, In stsz * Gpl;, + 8SG2 In stsz * Gp2 
+ ßsa, In stsz * Gp3;, + ßsca In stsz * Gp4; t + E;, 
(8.7a) 
In sales = a+aG, DG, +..... +aGNDGN+aYZD,. 2...... +a,,,, D,,,,, + ß, lnstores+ßßZ Instsize 
+ ß3 In emp + ß4 In adv exp +ß51n own! + ßsc, In str * Gpl; l + /ßsG2 In str * Gp2; 1 
+ ß31n str * Gp3; t + J3sG, In stsz * Gpl; r + ßSC21n stsz * Gp2; r + QsG3 In stsz * Gp3 j, 
+ ßsc, In adex * Gpl;, + 8SG2 In adex * Gp21, +ß3 In adex * Gp3; r +, ßsc, In ownl * Gp11, 
+ /3ßG2 In ownl * Gp2; 1 +ßßG3 In ownl * Gp31t + E; t 
(8.7b) 
The interactive dummies included in equations (8.7a) and (8.7b) are formed with the 
similar procedure used in previous chapter. The interactive dummies in (8.7a) are 
based on groups formed using store numbers and store size, and in (8.7b) are based on 
groups formed using all strategic variables. The results for (8.7a) and (8.7b) are 
summarised in Table 8.6. The coefficients for input variables are similar to previous 
models significant at the 1% level. There are only two exceptionally high coefficient 
values compared to previous models, store numbers (0.74 at the 1% level) in model 
17 and store size (0.74 at the 1% level) in model 19. However, both models included 
a limited set of observations for the top 10-15 multiples. 
The interactive store size dummies for groups 3 and 4 in model 17 have high positive 
coefficients (0.33 and 0.21) significant at the 1% level. Models 19-21 have more 
consistent and significant coefficients for interactive dummies, which included all 
strategic variables interactive dummies. Model 19, including only the top 10 
multiples, displayed the maximum significant interactive dummies and all are 
significant at the 1% level. In line with model 17, model 19 finds support for the 
overall SG effects. However, it can be emphasised that firm characteristics and 
behaviour among the top multiples are dominant in explaining performance 
differences. 
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Table 8.6 Cobb-Douglas Production Function with time. arouo and Interactive dummies 
Model 16 17 18 19 20 21 
Norse 0.387 0.738 0.413 0.41 0465 0.34 
(11673) (14 204) (12.545) (6,689) (7.564) (10 101) 
Imtslss 0.359' 0.341' 0.280' 0.803' 0141' 0 299' 
(9.185) (3,731) (7.084) (12.880) (2.927) (7.840) 
bog bp 0.615' 0327' 0011' 0.308' 0.406' 0.011' 
(20.705) (10535) (20.941) (6080) (10.169) (21424) 
MtsONSp - 0.048' 0.182' 0.121' 
(3.190) (4.820) 
-0.355 
("6.409) 
OH 0089' 
(2050) 
M7 0 019 0.097 
(0481) (2.108) 
OH 0063 0.031 
(1.457) (1.155) 
0" -0.049 
("1.332) 
-0.082' -0.036 
("2.238) 
061 - 0.049 
(1.238) 
d92 0114' 0 030 
(0 001. I ) 
ws . 
0. ö38 
) ( ( 9 
OH 0.079 0.02 
d9s 0082' 
(o. oo (1.041) 
(2.131) 
' (2.687) dH 007 6 -0.029 0.101 0.047 
(1.975) (-1.204) (2.354) (1.464) 
097 - 0.082' . 0.049' 0 102' 0 037 
(2191) (-2053) (2.383) (1.086) 
aH -0.033 -0067' 0 084' 0.046 (-0.951) (-2 619) (1.918) (1.246) 
699 - 0.159' 0.074 
600 0 081? 0 058' 
(3.411) 
0 248" 
(1.646) 
0.100' 
(2.421) (2222) (5.344) (2.381) 
001 0.052 0.0511 0.197 0.002" 
(1.389) (1 920) (3.908) (2.088) 
0053 0.217 0.112' 
(1.377) (4.324) (2.388) 
003 - 0.144' 0.0941 
Nn: 9P1 1.930' 0.305' 
(2.757) (1.900) 
(2313) (4.012) 
tq gp2 0 073' "3 124' -1.244' 
(2.316) ("3.700) (-4.318) 
a9P3 0.705' "1536' 0.142' " 
(2975) I21 7 (0 047 
Nrsa9P4 7 ' , (2.081) (1.792) 
Nrs=9p5 3.009' 
(1.706) 
Ndstul 
(-2.210) 
LndNSS2 0 330' 0.160' 
(4.392) (5.133) 
Lnd. u3 -0.075' 0 211' 
("2.865) (2741) 
Lnd. S: 4 -0 265" 
(-2.577) 
Lodslszf -0.426' , ("2.079) 
IndW1 - -0 033' 
(-1 650) 
kidstr2 - -0.053 -0 039' (-1.547) (. 3039) 
indNa . 0153' -0.025 
(4229) (-1.798) 
Ind$&4 0 016' -0.080 
(2630) ("1.593) 
. n,. ý9D: 1 eer . 0856" 041 213) ( 
NlvsrpP7 0.707 -2 1. (1.078) (-4 958) (-3.020) 
NMrpp4 - - - -0 097 
("1.600) 
Ind/NO 0.229' 0071' 0206' 
(5.706) (1.824) (4750) 
ý2NO - 0112 0049' 
(3217) (2001) 
ýs 01091 0040 0 10& 
(3.050) (1 58.7) (2486) 
IrWtsW -0.198' -0.105' -0004' 
(-8433) (4716) (-4 041) 
kip2WI - -0.175' 0.179' 0086 (4688) (3.091) (1.510) 
ýu - -0 192' 0.234' 0.116" 
(. 2.591) (3727) (2.257) 
k, dladv - . 0.196' 63' 
(-5.141) (-3.792) 
Ind2sdv - -0216" -0047 
(-3.768) (4326) 
Ind3sAv -0.198' -0.067 
(-5403) (. 2427) 
k d1own 0 697 - 
(4 834) 
In02owe 0 315" - - 
(4002) 
kid3own - 1.063' 
(4475) 
content 9850 10.115' 10.502' 4 903' 10186' 105951 27 789 10 883) (28878) (9133) (12790) 223 
Observation 684 213 684 105 213 854 
Log LIkNihood 218.11 142.82 227.20 134.34 14059 227.24 
hNyny "1.748 5.148 "185 -5 4 2.064 "15J 
(-8 000) (0494) (-7288) (41918) (0175) (-0446) 
091930 »M 1 682' 9 831 2 025' -4663 8 496 2 168' 
(7.202) (0.923) (7.573) (-0.428) (0551) (7.819) 
N 1.020' 437.467 1.068' -0020 , 20 371 1.165' 
(8457) (8.304) (-0078) (-0.062) (6263) 
9(1 "0008' -0.011' -0010' 0335' -0037 -0018' t-5296) (4770) -5 960 092 (-4087) "5596 
note: ."&` significant at 14 ana D, ana lu r. ievels respecuvely. t-stausha in parentheses. 
(-) variables either dropped or not used In the particular model 
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The sum of parameters for all the inputs remained above unity in model 16-21. The 
time dummies for all the models in Table 8.6 are not as consistent and significant 
compared to previous models without interactive dummies. However, model 19' 
reported a positive q at the 5% significance level to support improving efficiency 
among the top multiples in the UK GRI. The next section will analyse the 
transcendental production function, commonly known as the Translog production 
function. 
8.5.2 Stochastic Translog production frontier models 
Transcendental Logarithmic (Translog) production function is an alternative to the 
Cobb-Douglas production function. The Translog production and price possibility 
frontiers were introduced by Christensen, Jorgenson and Lau (1973); independently, 
Griliches and Ringstad (1971, in Kumbakar and Lovell, 2000) and Sargan (1971, in 
Kumbhakar and Lovell, 2000) proposed a special case of the Translog production 
frontier, the Translog production function. The Translog model, in general, is a more 
flexible functional form and has not been used by studies in the UK GRI. However, 
the Cobb-Douglas function is rather restrictive, primarily because it limits economies 
of scale to be of one kind only - economies, diseconomies or constant - irrespective 
of scale size of the unit. The more flexible production function, the Translog, allows 
for a more accurate approximation of the unknown frontier function, permitting 
varying returns of the scale with scale size and mix of output values. 
The results obtained in the previous section reflected the insignificance of advertising 
expenditure and own label ratio in explaining output. Based on this, in the Translog 
production function one output variable, sales, is regressed against three input 
variables: store number, store size and employee number. Therefore, the matrix for 
the Translog production function is developed with only three input variables. All the 
models analysed have used 684 observations, and are comparable with Cobb-Douglas 
models including 684 observations. 
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Table 8.7 Transloo Production Function with year. group and Interactive dummies 
Model 22 23 24 25 26 27 28 29 
krenq 0.458' 0.322' 0.309' 0.465' 0.318' 0.327' 0.297' 0 512' 
(7.671) (2907) (5077) (4.362) (2991) (3.118) (2709) (6.747) 
týeiores - 0 282' 0.315' 0.299' 0.310' 0.299' 0.346' 
(5.116) (6.006) (5.798) (5.935) (5.494) (7.070) 
kýsWZe - - -0.950' -0.081 
(-2 266) (-0.963) 
kw"tr 0 090' 0.089' 0 079' 0.098' 0 095' 0 093' 00981 0 091' 
(8 048) (6.723) (7.565) (7295) (7.459) (7.441) (7.223) (10.035) 
Yishatz -0.004 - 0 050' -0.006 . 00101 - (-0 822) (2.036) (-1.243) (-1.868) 
k sUSU: 0 031' - 0 036' 
(5132) (5724) 
Y4Uemp -0.071' -0.075' -0.063' "0 083' -0.082' -0 081' -0.083' -0.091' 
(-5.454) (-5420) (-5.542) (-5797) (-6.315) (-6.427) (-5.957) (-9217) 
Yap 0.040' 0.058' 0.053' 0 044' 0.061' 0.060' 0.064' 0.042' 
(9.218) (4.435) (10.573) (3.285) (4.729) (4.740) (4.860) (7.285) 
G86 - - - - -0027 
(-0.969) 
d87 - 0.018 - (0.633) 
G88 - 0.040 - 0.024 0.042 0.040 0.041 
(1.480) (0.891) (1.533) (1.567) (1.614) 
_ 0 018 0.023 - - (0686) (0.824) 
091 0045 - 0.039 0.050' 0.038 0.039 
(1.625) (1.483) (1.795) (1.478) (1.535) 
092 - 0 073' 0 062' 0.078' 0.067 0.068' 
(2.525) (2.272) (2.703) (2 449) (2.541) 
093 - 0.075' - 0.063' 0 080' 0.065' 0.072' 
(2.468) (2.198) (2.631) (2.256) (2.502) 
094 - 0 064' - 0 050 0.069' 0 049 0.063' 
(1.964) (1.642) (2.132) (1.574) (2039) 
095 0.039 0.054 0.045 0.047 0.049 
(1.116) (1.625) (1.299) (1.302) (1.435) 
096 0.087' 0.099' 0.093' 0.088' 0 097' 
(2.286) (2.789) (2.495) (2.323) (2.630) 
097 - 0.085' 0.098' 0092 ' 0.084' 0.100' 
(2.034) (2.502) (2.251) (2.007) (2.449) 
098 - 0.081' - 0 089' 0.088' 0.049 0.100' (1.819) (2.126) (2.024) (1.113) (2260) 
d99 0.110' 0.115' 0.117' 0.068 0.131' 
(2.295) (2571) (2.510) (1.435) (2.747) 
000 _ 0.134' - 0.138' 0.141' 0.087' 0.152' (2.653) (2926) (2.875) (1.757) (3.021) 
d01 - 0 131' 0 130' 0.133' 0.068 0.141' 
(2.434) (2590) (2.560) (1.294) (2.590) 
002 - 0.149' - 0.148' 0.151' 0 081 0.162' 
(2.631) (2.817) (2.758) (1 469) (2.832) 
003 0.147' 0.144' 0.148' 0.068 0.148' 
(2486) (2.609) (2.593) (1.166) (2.476) 
Opi - - 0.098' - 0.100' 1.494' 
(3.181) (3.310) (1.751) 
ygezgp2 - 0 078' 0.082' -1.078' 
(3.861) (3965) (-3 531) 
ob-Szgp3 0.193' - 
(2.926) 
r. zgp4 - 0.042' - 0.045' 0.055' 
(2.562) (2.700) (1.768) 
kKUO - -0.027 - 
(-1.424) 
tWSU2 -0.028' 
(-2 285) 
kX03 - -0 041' 
("3.036) 
YWatszl -0.120 
(-1.449) 
k detsý 0.138' 
(4.106) 
aMryD1 - - 0.047 - "1.456' 
(1.030) (-5.003) 
alrpp2 - - -1.132' 
(-2.709) 
ylargp3 - - - -0.101' -0.094' -2.339' (-2.940) (-2.772) (-4 031) 
Yidlelo - 0 222' 
(3.763) 
týQ2slp 0.087" 
(3.095) 
1p - - - 0.148' 
(3.555) 
Ind2size - 0.096' 
(2.021) 
Irbd3W0 - - 0.160' 
(3.037) 
Mdladv - -0 083' (-1.777) 
jý 00311 
(2.302) 
M01own - 0.131 (1.368) 
evlp 12445' 12.687' 12.483' 16.734' 12 742' 12.978' 12.966' 12.227' 
(54491) (32557) (58870) 8949 (33454) (18461) (31874) (82423) 
ObservaUOns 684 684 684 684 684 684 684 684 
Loglikilhood 225 89 234.07 236.61 232.43 244.04 239.21 258.57 259.57 
w"n)a . 1.551' -1.303' -1.608' "1.427' -1226' -1.191' "1.313' -0.978' 
(-5.130) (-3852) ("5939) (-4.364) (-3.721) (-3.841) (-3.995) (-3.132) 
Iptpartrrq 2.138' 2 450' 2.111' 2.305' 2 572' 1593' 2.528' 2.902' 
(6.150) (6.468) (6.739) (6242) (7.042) (7.177) (6.900) (8.587) 
0 845' 0.956' 0.885' 08501 0.944' 0.914' 0.986' 0.951' 
(6019) (5.923) (7.228) (5756) (6.339) (5.951) (6.418) (6.280) 
eta -0.013' -0.020' -0.011' -0013' -0 020' -0.021' -0.016' -0.020' 
(-5773) (-5920) (-5577) (-6011) (-8217) (-6485) (-4917) f-6573) 
note: ', ' &' significant at 1% and 51/9 and 10% levels respectively. t-stabshcs in parentheses. 
(-) variables either dropped or not used in the particular model 
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The Translog models are developed similarly to the Cobb-Douglas models in the 
previous section. Equation 8.8 is a basic form of Translog function without any 
dummies, which is the alternative form to the Cobb-Douglas function in equation 8.4. 
In sales =a+ß1 In stores + ßsa In stsize + fie p 
In emp 
+ ß3 In stores *In stsize + ßst. e1p 
In stores * In emp 
(8.8) 
+ ißsaemP In stsize * In emp + In stores * In stores /2 
+ 6,,,. , 
In stsize * In stsize /2+ j6empe,,, p 
In emp * In emp /2+e 
Following the model building techniques in the previous section, the dummies for 
year, SG and interactive group dummies are introduced in equation 8.8. The results 
for all the equations analysed using Translog production function are reported in 
Table 8.7. The most consistent input variable is number of employees, and the 
coefficients ranged 0.30 to 0.51 (average 0.35) for all Translog models 22-29 at the 
1% significance level. Store number is the second consistent input variable, and 
coefficients are nearly 0.30 for all models 23-29 at the 1% significance level. 
Moreover, the results found support to suggestions from the Competition Commission 
(2000) that there are economies of scale for the large store formats. 
However, the significance of transformed variables in the Translog production 
function confirmed the presence of a more flexible functional form which allows the 
elasticity of substitution varies. For example, Instremp (a combination of store 
numbers and number of employees) coefficients are nearly -0.08 for all models 23-29 
at 1% significance. Similarly, lnstzemp (a combination of store size and number of 
employees) coefficients are nearly 0.05 for all models 23-29 at the 1% significance 
level. 
Wadud and White (2000), in a comparative study of stochastic frontier and DEA, 
found similar results for both techniques, but preferred Translog models to Cobb- 
Douglas models for frontier analysis. The coefficients for year dummies are positive, 
consistent and increasing towards the end years (significant at the 1% and 5% levels) 
for all the models. Moreover, models 28 and 29 including all dummies find high 
coefficient values and significant (at the 1% and 5% levels) year dummies, compared 
to Cobb-Douglas models 18 and 19 with a similar set of observations. Similar to 
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Cobb-Douglas, the SG dummies in models 24 and 26, based on store size and store 
number, find more significance (at the 1% level). The full models 28 and 29, 
including all dummies, displayed high significance level (at 1% and 5%) for 
interactive dummies. 
The parameters for Translog functions are statistically significant (at the 1% level) 
and found negative il in all the models. The results showed technical inefficiency in 
the UK GRI. However, it can be argued on the basis of the Cobb-Douglas function, 
which found significant positive i for models including top multiples only, that the 
small multiples are causing overall inefficiency in analysed sample size. This could be 
further examined with a Translog function analysed for only top multiples. 
The results displayed support for the use of Translog functions for efficiency 
estimation of the UK GRI. Moreover, it emphasises presence of firm attributes in 
explaining efficiency and performance difference in the UK GRI. The results also find 
support for the dominance of large multiples in explaining efficiency and 
performance. The next section will briefly compare results obtained from the Cobb- 
Douglas and Translog production functions. 
8.5.3 Cobb-Douglas and Translog production functions 
Cobb-Douglas and Translog production functions are compared to find the 
appropriate production function in the UK GRI. Cobb-Douglas production function is 
estimated with three different sets of observations due to non-availability of variables 
for all the retailers. The Translog production function estimations include all the 
retailers and are comparable with the Cobb-Douglas models which include all 
retailers. The maximum likelihood of Translog production functions is greater than 
the Cobb-Douglas production functions. The parameters are also more statistically 
significant for Translog functions than for the Cobb-Douglas. 
The three input variables are compared for both the functions. Number of employees 
remained consistent and statistically significant at the 1% level in both functions. 
However, the coefficient values are much less in Translog (0.30-0.51) functions 
compared to Cobb-Douglas (0.61). The coefficients for number of stores are more 
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consistent and higher in Cobb-Douglas (0.35-0.42 at 1% level) than in Translog (0.29- 
0.35 at 1% level). Moreover, the coefficients for store size in Translog functions find 
no significance compared to consistently significant in Cobb-Douglas. 
The sum of parameters of input variables in Cobb-Douglas found support for 
economies of scale at increasing returns to scale (i. e. all Cobb-Douglas models found 
score of more than unity ranged 1.04-1.79). The sum of parameters in Translog 
production function does not find economies of scale in the UK GRI, which ranged 
0.54-0.90. The year dummies are significant in both the models to find enough 
support in using time-varying models to take account of changing technology. As 
mentioned above, year dummies in all the Translog models displayed better 
significance and consistency than Cobb-Douglas models. Moreover, the coefficient 
values of time dummies for the last decade is growing consistently are statistically 
significant in both functional forms. This could possibly explain the effect on 
efficiency and performance as a result of rapid changes in the UK GRI. Researchers 
have highlighted important changes: introduction of warehouse clubs, advanced 
distribution networks, consolidation in industry, and a favourable regulatory 
environment in the early 1990s (Harris and Ogbonna, 2001; Hughes, 1996; Wrigley, 
1993). 
The SG dummies are statistically significant in both the production functions. The 
group dummies have positive coefficient values in both functional forms for models 
without interactive dummies, and negative values for models including interactive 
dummies. It indicates the presence of SG' effect on overall efficiency. The 
significance of group and interactive group dummies which include only top multiples 
found support for large multiples becoming efficient over the study time period. 
The statistical significance of u (at 1% level) indicates that technical inefficiency 
exists in the UK GRI. However, it is argued that inefficiency grows when all retailers 
are included in the analysis. The statistical significance of positive r7 in models 1 and 
19, including only top multiples (105 observations), indicates that the UK GRI is 
becoming efficient over the period. This found some support that the top multiples 
have become more efficient in the study time period. Moreover, the results for 
Translog function when only top four multiples are considered also reported a positive 
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r7 (significant at the 1% level). This result further supports the notion proposed in the 
above section in favour of top multiples. Therefore, it can be concluded on the basis 
of present results that the top multiples are becoming efficient and the small retailers 
inefficient over the last two decades. 
Both the production functions have produced similar results with regard to the signs 
expected from the input variables. However, the higher maximum likelihood and 
more flexible elasticity of substitution for the input variables favoured use of the 
Translog production function to generate efficiency scores in the next section. The full 
Translog production model 29, including all dummies, will be used to summarise 
technical efficiency score for the UK GRI. 
8.6 Efficiency in UK GRI 
Technical efficiency (TE) is achieved, in a broad economic sense, by the unit which 
allocates resources without waste; thus the concept refers to a movement towards, or 
away from, the best-practice production frontier activity. A movement towards this 
sort of production is an improvement, while a movement away from it represents 
deterioration. A detailed discussion on how to measure technical efficiency is 
provided in the earlier part of this chapter (sections 8.2.1 and 8.2.2). 
Table 8.8 summarises the efficiency scores for all the models 1-29 analysed in 
previous sections using Cobb-Douglas and Translog functions. Mean for all the 
models including 105 and 213 observations (containing only the top 10-15 multiples) 
are much higher compared to those including 684 observations (including 46 
retailers). The standard deviation is high for all models with 684 observations 
compared to other models. However, efficiency scores of all the retailers are 
generated using Translog production model 29, which includes year, SG and 
interactive group dummies. 
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Tahie AA Rnmmarv of tarhniral offrianrv crnraa fnr all mndnla analvsad 
Models Observations Mean Std. Dev. Min Max 
1 105 0.771 0.105 0.603 0.954 
2 213 0.767 0.160 0.429 0.973 
3 684 0.418 0.151 0.151 0.948 
4 213 0.799 0.156 0.380 0.979 
5 684 0.407 0.165 0.131 0.940 
6 213 0.796 0.162 0.427 0.976 
7 684 0.413 0.149 0.152 0.944 
8 213 0.845 0.145 0.428 0.983 
9 684 0.424 0.155 0.150 0.951 
10 105 0.766 0.158 0.365 0.988 
11 213 0.835 0.156 0.377 0.984 
12 684 0.399 0.162 0.131 0.933 
13 105 0.808 0.148 0.413 0.992 
14 213 0.849 0.147 0.342 0.986 
15 684 0.413 0.171 0.129 0.939 
16 112 0.850 0.117 0.572 0.988 
17 213 0.760 0.212 0.293 0.977 
18 684 0.392 0.155 0.138 0.930 
19 105 0.983 0.028 0.813 0.999 
20 213 0.794 0.185 0.279 0.981 
21 684 0.379 0.151 0.134 0.933 
22 684 0.489 0.182 0.172 0.964 
23 684 0.468 0.197 0.157 0.954 
24 684 0.469 0.175 0.173 0.959 
25 684 0.488 0.192 0.170 0.962 
26 684 0.472 0.206 0.158 0.954 
27 684 0.485 0.210 0.156 0.959 
28 684 0.450 0.197 0.161 0.952 
29 684 0.473 0.227 0.147 0.962 
1 
The mean scores for Translog models 22-29 are higher and more stable than Cobb- 
Douglas models (3,5,7,9,12,15,18 and 21) with a similar set of observations. The 
average TE scores reflect a high degree of inefficiency in the UK GRI. 
Athanassopoulos (2003) found 92% overall efficiency, whereas CRS sales efficiency 
was 84% and VRS 90% for 1991, including 21 retailers in the UK GRI. Moreover, the 
results found some consistency with findings from Athanassopoulos (2003), which 
show CRS (1987-90.1 to 1993-86.3) and VRS (1987-93.1 to 1993-89.1) efficiency 
scores declining for the period 1987-93. Athanassopoulos explained decline in scores 
as due to some very weak performers. Similarly, Table 8.8 also presents the big gap 
between efficiency of large and small multiples analysed in this chapter. The 
individual TE scores are examined in the next section to find out which are the most 
efficient retailers in the UK GRI. 
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8.6.1 Efficiency rankings in UK GRI 
This section reports efficiency scores of all the retailers, including top four and top ten 
multiples. The efficiency scores for the top four multiples, which include Tesco, 
Sainsbury, Safeway and Asda, are generated using Translog production function with 
year dummies included for time trend. Table 8.9 summarised the efficiency scores and 
their averages for 1985-2003, which are generated from Translog model 29 (with 
year, group and interactive group dummies; see Table 8.7). Moreover, the efficiency 
results generated in this chapter should be considered in the light of employee data is 
gathered from FAME. The employee data in this sector is generally reported as full- 
time equivalent considering a huge part-time employment. However, the future work 
can verify these findings by considering single data source for top multiples or their 
annual reports. 
The maximum efficiency score in Table 8.9 is the 0.962 of Sainsbury in 1985 and the 
minimum is the 0.147 of Jack Fulton in 2002. The average TE score for panel data 
including 684 observations is 0.473 with a standard deviation of 0.227. The retailers 
in Table 8.9 are ranked according to their average efficiency scores. Sainsbury is 
ranked first and Tesco is second for the whole period 1985-03. Sainsbury and Tesco 
are very close to an efficiency score of 1 on the frontier. Barros (2005), using Cobb- 
Douglas cost function, reported efficiency scores of 1 for both years in his study of 
Spanish hypermarkets. 
Kamakura et al. (1996) in a study of 1,888 branches of a commercial bank found 
branches located in the financial district (DEA scores-0.84) or in the prime residential 
(0.83) /commercial neighbourhoods (0.76) to be more efficient than in the (low 
income) suburban centres (0.72). A similar conclusion can be drawn from the present 
results, that large store format retailers with greater storage capacity can be more 
efficient as compared to small size stores (Guy et al., 2005). Moreover, in the recent 
report, the Competition Commission suggests that larger stores in the UK GRI 
benefited from economies of scale and sales density (Competition Commission, Vol 
2, p. 216). However, the present research is constrained to find optimal store sizes to 
reach that sales efficiency level, as it requires more data on sales from a particular 
store size. 
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Efficiency Analysis 
Figure 8.4 presents the average efficiency trends of all the 46 retailers analysed in the 
present study. Aldi has been ranked third for the period 1991-2003 above Associated 
British Food (ABF) and Asda. However, Aldi was ranked one in the study from 
Athanassopoulos and Ballantine (1995), whereas Tesco was found inefficient; and 
Sainsbury was characterised as the industry benchmark on the basis of assessed sales 
efficiency. Athanassopoulos (2003) found Sainsbury to be efficient for the whole 
period, more stable and a benchmark for other competitors, and Tesco to be a near 
efficient firm. These findings are consistent with efficiency scores in Table 8.9. 
Moreover, the three discounters Aldi, Netto and Kwik Save are found among the top 
ten efficient retailers in the UK GRI. Among the major multiples, Somerfield, Iceland 
and Budgens are ranked 11,15 and 16, respectively, which is consistent with findings 
from Athanassopoulos (2003). 
Figure 8.4 Retailers' average efficiency scores 1985-2003 
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8.6.2 Efficiency scores of top multiples in UK GRI 
The Translog production function is analysed using the data of the top four and ten 
multiples to generate efficiency scores. This allows us to investigate the efficiency 
evolution of the top four and ten multiples in the UK GRI. This also identifies the 
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overall efficiency difference between the complete set of retailers, and the top four 
and ten multiples. 
Table 8.10 clearly shows that the top four multiples improved their efficiency for the 
period 1985-2003. Tesco and Sainsbury were 93.3% and 94.3% efficient in 1985, 
which improved to 99.2% and 99.3% in the year 2003. Tesco and Sainsbury remained 
to lead the efficiency frontier in the last two decades. Asda and Safeway constantly 
improved efficiency but Safeway remained much below in comparison to the other 
three. Nevertheless, Asda improved its efficiency from 69.2% in 1985 to 95.9% in 
2003. Tesco and Sainsbury nearly formed a straight line in the last five years and 
Asda moved very close to join them on the frontier (as shown in Figure 8.5). 
Table 8.10 Technical efficiency scores for too four multiples and averaoes 
Years 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 
Tosco 0.933 0.941 0.947 0.953 0.958 0.963 0.967 0.971 0.974 0.977 0.980 0.982 0.984 0.986 0.987 0.989 0.990 0.991 0.992 
Sainsbury 0.943 0.949 0.955 0.960 0.964 0.968 0.972 0.975 0.978 0.980 0.983 0.985 0.986 0.988 0.989 0.990 0.992 0.993 0.993 
Safeway 0.308 0.352 0.396 0.441 0.484 0.526 0.566 0.604 0.640 0.673 0.704 0.733 0.759 0.784 0.806 0.826 0.844 0.861 0.875 
Asda 0 692 0 722 0.749 "0.774 0.797 0 818 0 837 0.854 0.870 0 884 0.896 0 907 0.918 0.927 0.935 0.942 0.948 0.954 0.959 
Avp Top 4 0.719 0.741 0.762 0.782 0.801 0.819 0.835 0.851 0.865 0.879 0.891 0.902 0.912 0.921 0.929 0.937 0.944 0.950 0.955 
Av To 10 0.795 0.791 0.787 0.784 0.780 0.776 0.791 0.787 0.783 0.780 0.776 0.772 0.768 0.764 0.767 0.763 0.759 0.755 0.751 
Avg AU 
Retailers 0 540 0 511 0.505 0.493 0.479 0.466 0.480 0.474 0.468 0.455 0.454 0.454 0.439 0.465 0.463 0.447 0.448 0.461 0.477 
"EfliGency scores are generates using aata or only top a ans iu multiples, wnicn expiains me ainerences in scores Trom 
Table 8.9 
Figure 8.5 shows the trend in efficiency for the period 1985-2003 of the top four 
multiples, and averages of the top four, top ten and the overall study sample. Averages 
of the top ten multiples dropped by approximately 4% in the period 1985-2003, but 
stayed much above the industry average. The average for all 46 retailers reduced from 
54% in 1985 to nearly 44.7% in 2000, but recovered for the period 2001-03 to 47.7%. 
However, it is evident that Sainsbury has been the main benchmark comparator for 
Tesco and Asda, whereas Asda is the main benchmark comparator of Safeway. 
Athanassopoulos (2003) found similar results for the period 1987-93 but using DEA 
analysis and smaller sample size compared to the present study. 
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Efficiency Analysis 
Overall efficiency of the top four multiples also improved from 71.9% in 1985 to 
95.9% in 2003. Tesco and Sainsbury were well above the average, and Asda was just 
above it. Safeway's efficiency rose from 30.8% in 1985 to 86.1% in 2003, and had the 
best improvement in efficiency scores among the top four. However, the other three 
remained much above the frontier compared to Safeway, which is nearly 9% below 
the average of the four multiples. 
Average efficiency score of the top ten multiples was above (or on par with) the top 
four multiples until 1988. However, after 1988, the average for the top ten started 
falling steadily but rapid improvement in the efficiency of the top four widened the 
gap at the end of 2003. The TE scores suggest most of the deviation from the 
efficiency frontier is due to poor use of inputs (store number, store size and number of 
employees) and to a lesser extent, to companies not operating at optimum size. 
There could be many managerial implications of the increased efficiency of the top 
multiples for the period 1985-2003. However, at the macro level, it can be argued that 
the increased market power of the top four retailers could explain the widening gap 
between the top four and top ten (Burt and Sparks, 2003; Harris and Ogbonna, 2001). 
Harris and Ogbonna (2001) summarise that the important sources of competitive 
advantages in the 1990s at industry level became power, rivalry and regulation; and at 
firm-level, attributes are customer service, information technology, culture and 
branding. 
8.6.3 Efficiency scores of strategic groups in UK GRI 
This section compares efficiency scores of the SG formed in Chapter 5 using cluster 
analysis. It also aimed to answer the research question proposed 
in section 8.2.4 
regarding the role of SG in explaining efficiency of the UK GRL 
However, the 
statistically significant coefficients for SG and interactive groups 
find support for 
using SG effects in the efficiency analysis of the UK GRI. Athanassopoulos and 
Ballantine (1995) used DEA to form SG in the UK GRI, and found efficient and 
inefficient top multiples, and performance differences between SG. More recently, 
Athanassopoulos (2003), using similar techniques in a panel of UK GRI, found 
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performance differences among and between groups. Moreover, the author found 
support for SG to be used as an intermediary between industry and firm analysis, and 
proposed SG as a reference point for inefficient firms. 
Figure 8.6 shows the efficiency evolution of SG based on store numbers and store 
size, which included the complete sample size. SG 1, which included Tesco and 
Sainsbury for all the period except 2001-03, is most stable and consistent among all 
other groups. The period 1985-97 shows constant changes in groups' structure, which 
includes the top multiples, Asda, Safeway, Somerfield, Morrisons and Kwik Save. 
Therefore, the efficiency evolution of groups 2,3 and 4 is more scattered compared to 
group 1. However, the efficiency evolution between 1998-2003 is clearly divided 
between groups 1 and 2 compared to groups 3 and 4, which is mainly due to more 
stable and consistent grouping patterns in this period. 
Figure 8.6 Efficiency scores of strategic groups Including all retailers 
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Groups 1 and 2 included Tesco, Sainsbury, Asda, Morrisons and Safeway for the 
period 1998-2003, whereas groups 3 and 4 included Somerfield, Kwik Save, Aldi, 
Iceland, Budgens and Farmfoods among other small regional multiples. Moreover, 
groups 1 and 2 are nearly 80.9% efficient compared to 37.1% efficiency of groups 3 
and 4 at the end of the study period. There are relatively efficient firms in each of the 
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groups in Figure 8.6for all time periods. Sainsbury, Tesco, Asda, Waitrose, Aldi, 
Iceland and Kwik Save are among the retailers who remained relatively efficient 
against other retailers in their respective groups in Figure 8.6. 
Figure 8.7 shows the efficiency evolution of SG based on all strategic variables, 
which includes SG containing only the top 10 multiples. The figure also has more 
consistent and stable evolution patterns of the SG compared to patterns in Figure 8.6 
The average efficiency score of group 1 remained close to 1 because it consists only 
of Tesco and Sainsbury. In the period 2001-2003, Sainsbury with Morrisons formed 
group 2, and Tesco, Safeway and Waitrose formed group 1. The change in group 
formations caused a drop in the average efficiency of group 1 from 94.7% in 2000 to 
82% in 2003, whereas group 2 improved from 78.8% in 2000 to 82% in 2003. 
Figure 8.7 Efficiency scores of SG including top 10 multiples 
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Sainsbury, Tesco, Asda, Safeway, Waitrose, Kwik Save and Netto are relatively 
efficient in their groups and leading benchmarks in groups. Athanassopoulos (2003) 
found that technical efficient firms did not migrate between groups for any time 
period. However, the results summarised in Figure 8.6 and 8.7 are somewhat different 
from the Athanassopoulos findings. Sainsbury and Tesco, being the most efficient 
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firms for the period 1985-2003, have moved between groups based on store number 
and size, and also on groups based on all variables. However, the SG based on size are 
more consistent and stable, and it is found that efficient firms are always clustered in 
one SG. 
The sum of parameters for all the Cobb-Douglas production functions and most of the 
Translog production functions remained at more than unity. The efficient group 
dummies including top multiples, the efficient interactive dummies of top multiples, 
and the greater efficiency scores of top multiples confirmed that economies of scale 
and sales density exist in the UK GRI. The top multiples benefited from their size of 
stores and spatial reach to produce more sales revenues. However, the competition 
among the top multiples remained intense and differences between their performance 
could be explained by more firm-based attributes. The consistent and significant time 
dummies in the frontier models find changing general environment. However, some 
higher performing groups or firms proved to be to these changes and thus their 
performance remained unaffected while some others could not absorb the 
macroeconomic shock (Fiegenbaum and Thomas, 1993; Miller and Friesen, 1982). 
8.7 Conclusion 
The chapter presented efficiency analysis of the UK GRI using stochastic frontier 
analysis for the Cobb-Douglas and Tranlog production functions. Moreover, due to 
the nature of data being longitudinal, it is proposed to use time-varying decay models, 
which consider the changes in technology over time. The findings in this chapter are a 
further development of previous work by Athanassopoulos and Ballantine (1995) and 
Athanassopoulos (2003) in the UK GRI. Moreover, the findings contribute 
methodologically and theoretically to the retailing literature, including efficiency and 
competition in the sector. 
Following the theoretical framework, this chapter emphasised studying the efficiency 
evolution of individual firms and SG in the UK GRI. From the literature surveyed on 
efficiency and productivity studies in the retail sector, it is clear that DEA is more 
commonly used technique with a few studies adopting frontier analysis. This study 
made a methodological contribution to retailing literature through stochastic frontier 
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analysis of longitudinal panel data. It presented the evolution of efficiency at macro 
level in the UK GRI for the period 1985-2003. 
Furthermore, the year, SG and interactive dummies used in modelling analysed the 
theoretical issues in strategic management literature. The significant year dummies 
find support for macro-economic conditions and uncontrollable environmental factors 
influencing performance. Sainsbury and Tesco have consistency and stability in group 
structures for the maximum time period of the study, and also reported stable 
efficiency scores for the period 1985-2003. These findings make sense in line with the 
theory of quantum changes, i. e. high performing groups and firms would be more 
prompt to adopt changes and implement the changes in strategies related to key 
strategic variables (Fiegenbaum and Thomas, 1993; Miller and Friesen, 1980,1982). 
The concept of SG has gained considerable research attention within the industrial 
organisation and strategic management literature. The main proposition introduced in 
earlier chapters was to assess the role of SG in explaining performance differences in 
the UK GRI. The SG dummies are significant in a few models although significance 
drops when interactive group dummies are introduced in models. It can be argued that 
when firm and time effects are controlled, SG including large multiples explain the 
efficiency differences in the industry. The year and interactive dummies are more 
significant and consistent in all models compared to SG dummies. It shows that the 
environmental factors and overall group effects are more significant in explaining 
performance differences across groups. However, within group effects are not tested 
in the present research, and are considered for future work. 
The Cobb-Douglas and Translog production functions tested in sections 8.5.1 and 
8.5.2 generally found similarity in coefficients and parameters. Moreover, the sum of 
parameters in both functions indicates increasing returns to scale on production. The 
results signify that the samples analysed have on average economies of scale, which 
confirms prior research in the UK GRI (Athanassopoulos, 2003; Competition 
Commission, 2000; Athanassopoulos and Ballantine, 1995). 
The technical efficiency scores generated in Table 8.10 using Translog production 
model 29 showed a downward trend over the period 1985-2003 in the UK GRI. The 
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overall efficiency of the UK GRI declined, but the efficiency for the top four 
multiples improved. The results showed that top multiples, including Sainsbury, 
Tesco, Safeway and Asda, improved their efficiency. Moreover, Sainsbury and Tesco 
remained efficient for all time periods, whereas Sainsbury is the benchmark for all 
firms. The efficiency scores for the top 10 multiples gradually decreased over the time 
period. The huge gap between the overall efficiency of the UK GRI and the top four 
multiples highlighted the power and economies of scale and sales density existing in 
the industry. 
The efficiency scores summarised for SG confirmed that one relatively efficient firm 
provides a benchmark in each SG formed in a time period. The most stable efficient 
firms tend to stay in a group and do not move around in groups, for example, 
Sainsbury and Tesco are the efficient firms and stayed for all the time periods in one 
group, except 2001-03. The findings did support the notion of Fiegenbaum and 
Thomas (1993) to look at groups as a reference point, which is further confirmed by 
Athanasspoulos (2003). It can therefore be concluded that the structure of the industry 
assessed explained the between-group performance differences. Moreover, 
performance differences observed among the multiples can be attributed to their 
different efficiency levels. 
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CHAPTER 9 
Discussion and Conclusion 
9.1 Introduction 
This chapter discusses the findings that have emerged from the empirical analysis in 
Chapters 6,7 and 8 and relates them back to the research objectives of the present 
study. 
Strategy and competition are two concepts which are of central concern to the 
discipline of strategic management (SM). Particularly at the business unit level, 
competitive strategy is a crucial element for business success, irrespective of the 
economic index used to measure such success. In general, research focused on 
explaining performance has emphasised determinants at three primary levels of 
analysis: (1) firm, (2) strategic group (SG), and (3) industry (Short et al., 2007; 
McGee and Thomas, 1986). 
This study has emerged from the desire to increase the level of knowledge of 
longitudinal performance analysis at different aggregation levels in the UK grocery 
retailing industry (GRI). The understanding of performance analysis at different 
aggregation levels of panel data covers issues such as what factors affect performance 
over a longer time interval, what levels are important in explaining performance 
differences, and how have UK grocery retailers positioned themselves to outperform 
competitors? Most importantly, the study has aimed to find the factors shaping 
performance in the UK GRI for the period 1985-2003, which includes analysing three 
levels: firm, SG and industry. The study, however, has only one industry in 
consideration where industry-level factors are power, rivalry and regulation (Harris 
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and Ogbonna, 2001). Moreover, scale advantage is determined by sales revenue in the 
UK GRI for the present research (Burt and Sparks, 2003). 
This chapter will attempt to explore how these results are related to the findings from 
previous studies. The approach adopted in this chapter is that discussions will reiterate 
the highlights if the results are as expected, and if the results are unexpected, the 
discussion will be an attempt to reconcile. The results obtained from interpreting the 
cluster analysis in Chapter will be discussed first. It will be followed by discussion of 
results obtained from fixed effect panel data analysis and stochastic frontier analysis. 
The chapter is structured as follows. Section 9.2 discusses the findings in the context 
of the SCP paradigm and SG theory. It also discusses performances affected at 
different levels and the role of scale advantages in the UK GRI. Section 9.3 discusses 
the main factors affecting performance and efficiency in the UK GRI. Section 9.4 
summarises the research findings in the context of the main research questions 
proposed in Chapter 4. Sections 9.5 and 9.6 summarise this study's implications for 
theory and practice. Section 9.7 presents the limitations of this study and proposes the 
possible extensions for future work. The chapter ends with concluding remarks 
summarising the key findings and implications of the study. 
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9.2 Characterising Competition in UK GRI 
This section discusses the findings linked with the research objectives to describe 
competitive issues in the UK GRI. The UK retail sector is a principal contributor to 
Britain's economic growth, which accounted for 6% of the nation's GDP and 11% of 
the workforce in 2004. Food retailing is the most important component of UK retail 
sales, with nearly half of total retail sales and employing almost 5% of the UK work 
force in 2005. From Chapter 3, it is evident that the composition of the grocery 
market has changed significantly over the past 20 years with superstores extending 
their lead over smaller supermarkets and grocers to establish their position as the 
prime sales channel. 
A number of authors have identified the effect of the superstore `wars' of the late 
1980s and 1990s and how this has altered accessibility to food supply and food 
choices of particular socio-economic groups (Seth and Randall, 1999; Wrigley, 1998). 
The results in Chapter 7 suggested that retailers with scale advantages have witnessed 
significant growth in the study period. Moreover, results in Chapter 8 suggested that 
retailers with larger store formats have economies of scale. However, the rate and 
scale of store expansion was certainly accentuated in this period, the debate on the 
competition within grocery retailing and its effects on the structure of the sector and 
on the consumer remained in focus. 
Alfred Marshall, in his book The Principles of Economics (1890) emphasised that it is 
most likely to have large establishments driving out small ones in many industries, 
and particularly in the transformed retail trade, the small shopkeepers are losing 
ground daily (see Marshall, 1961, in Clarke, 2000, p. 975). He cited the main reasons 
for decline in small retailers: the better terms negotiated by larger retailers; the ability 
of larger multiples to arrange for goods to be transported more cheaply than smaller 
firms; and the added attraction of large stores to customers because of the variety of 
products they offer. Chapter 3 showed the evident decline of independent outlets and 
growth of large store formats in the last two decades. Undoubtedly, in the retail sector, 
these same factors have grown rather than diminished in importance since Marshall's 
(1890) study. The trend towards one-stop shopping and value retail has favoured 
grocers with larger store formats that can satisfy a range of needs cheaply and 
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conveniently (Top 4 multiples - 17,788 sq ft in 1985 to 27,214 sq ft in 2003, from 
Chapter 3). The results in Chapter 8 supported the arguments in finding average store 
size and store numbers are statistically significant and positively related to sales. 
Researchers have emphasised that the growth trend of the UK GRI raises questions 
for future market structures and, in particular, market behaviour (Burt and Sparks, 
2003; Clarke et al., 2002; Dobson et al., 1998c). The rising forces of market 
concentration, which contributed to construction of an oligopolistic market in the first 
place, could ultimately lead to further strengthening of one or possibly two retailers. 
Furthermore, researchers argue that one or two chains may rise out of a retail 
oligopoly, which have the potential to use their scale advantages to maintain their 
position at the expense of others, and markets may begin to take on more 
monopolistic or duopolistic features. The results in Chapter 6 supported this argument 
which shows Tesco and Sainsbury remained in one group until 2000, and Tesco 
formed its own SG (based on size) in the last period of this study. It can be argued 
that as opportunities to grow to national scale either organically or through the 
acquisition of minor players (the definition of these alters, over time as recently 
shown by Safeway) in the market decline, so the barriers to growth faced by the 
`fringe' or non-dominant retailers rise. The arguments are well supported by the 
results of Chapters 7 and 8, where top multiples are found to be performing well, and 
are more efficient compared to small retailers. This is true at the national level, but as 
the Competition Commission (2000) identified, may be prevalent at the regional and 
local levels. 
Efficiency scores in Chapter 8 found that increasing scale, combined with efficient 
and appropriate operation and investment which meet customer demand, allows an 
organisation to increase its share of sales faster than others (for example, Sainsbury 
and Tesco). At the store level, growth of large edge-of-town or out-of town stores has 
been explained by continued investment in scale and facilities (Burt and Sparks, 2003; 
Harris and Ogbonna, 2001). Large supermarkets built on non-central sites benefited 
from lower unit costs (for example, lower operating and distribution costs, and lower 
occupancy costs and support overheads which are spread across more sales) whilst at 
the same time offering attractive customer facilities (wider product ranges, easier 
access and parking, longer trading hours, etc. ). Unit costs are consequently lowered 
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with rising sales and increased sales density (sales per square foot), allowing further 
investment in existing and new sites and facilities. 
This allows cost to drop across the organisation and provide funds to invest in 
operational activities which, if correctly targeted, will in turn continue to attract 
customers, increase sales and market share. In effect a `circle of growth' driven by 
scale, investment and efficient asset utilisation develops at both outlet and 
organisational level. As some companies experience faster rates of sales growth than 
others, the `circle' becomes a `spiral of growth' (Figure 9.1). 
Figure 9.1 Alternative growth spirals in UK GRI 
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As the spiral turns faster, barriers to entry (and competition costs) are raised and it 
becomes difficult for some organisations to stay on the spiral (Burt and Sparks, 2003; 
Dobson et al., 1998c). More recently, researchers have emphasised crucial link 
between outlet scale and organisational scale (Clarke et al., 2002; Shaw et al., 1989). 
It is argued that a complete view of retail cost functions should involve an analysis of 
interaction between firm level and store level economies; in other words, the emphasis 
on retailers' possession of both buying and selling power. Moreover, Competition 
Commission (2000) acknowledged the importance of sales density on cost structures 
at store level than on economies of scale. 
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In accordance with this, Burt and Sparks (2003 and 2001) observed that `spiral of 
growth' is maintained by re-investing the surplus through introduction of additional 
facilities (for example., Tesco and Sainsbury) or price reductions (for example., 
Asda), though approaches are not entirely exclusive and rather have elements of both 
(Figure 9.1). Tesco, for example, has constantly invested in lowering prices, and 
introducing new technology, improving sites and facilities. More recently, under CEO 
Justin King, Sainsbury has seen significant growth by focusing on prices. 
Growth and market concentration at national level increases organisational scale, 
which provides lower unit costs through greater buying power. As a consequence, 
increased sales and profits offer the capital and scope to invest in attractive customer 
facilities (branding/quality/range extension/service, etc. ) or in price reductions which, 
in turn, lead to further sales increase and relatively lower costs. Dobson, Waterson 
and Chu (1998c) termed the potential rises as a `virtuous circle' of growth dominated 
by one or two organisations, whose lower unit costs enable them to assume market 
leadership providing that they continue to offer an attractive customer package. The 
dominant organisation(s) in this developing situation is(are) theoretically capable to 
exploit its(their) position of `power' to potentially accelerate and maintain this `spiral 
of growth'. This study has focused on finding factors affecting horizontal competition 
in the UK GRI using a longitudinal panel data. The following sections will discuss 
findings of Chapters 6,7 and 8 against the background of theoretical issues raised in 
Chapters 2,3 and 4. 
9.2.1 Strategic groups and SCP paradigm 
This section discusses the findings associated with the research objectives to describe 
links between SG and SCP paradigm. Competitive analysis has become one of the key 
areas of research in SM, which captures attention of researchers, practitioners and 
regulatory bodies. Environmental analysis is one of the major tasks that comprise the 
SM process (Hofer and Schendel, 1978). The environment in which a firm operates 
can be divided into: general environment, industry environment, and firm's 
organisational environment. Figure 9.2 presents a nested model of competitive 
analysis. To conduct analysis at the industry level, there are two tasks: 
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1. To identify key environmental forces through structural analysis. 
2. To identify competitive positions of both firm and its rivals. 
Figure 9.2 Nested model of competitive analysis 
Economic 
Suppliers Buyers 
Industry Competitors 
I 
3 Individual Firms' 
4 Internal 
Organisational 
Environment 
Competitors 
Potential 
c. 4-4 
fSubstitutes 
Social- Legal- 
cultural Political 
1. General Environment Environment Analysis 
2 Out-tier ' 
Industry Analysis 
Industry Environment 
3. Inner-tier Strategic Group Analysis 
4. Firm Organisational Environment Internal Audit 
Source: Researcher Interpretation 
Strategic group analysis (SGA) provides a practical means to fulfil the second task. In 
any industry, it is of central importance for the strategic analyst to understand the 
nature of the competitive positions. In particular, who are the most direct competitors 
and on what basis competition is likely to take place. Michael E. Porter (1980,1979) 
is the major contributor to the theory of SG. Two main components of the theory are: 
SG configurations, and mobility barriers. Mobility barriers were regarded as the 
theoretical core of the SG and employed to explain both the `existence' of SG and 
performance difference between groups. SG configuration was found to be merely 
another version of the conventional industry structure in IO, if compared with the 
latter: 
- Concentration (firm distribution v. group distribution) 
- Barriers to entry v. Mobility barriers 
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- Product differentiation 
Research on SG was initiated in IO but proliferated in strategic management. In the 
10 literature, industry structure is described in terms of basic elements such as 
concentration, entry barriers and product differentiation. It is now widely accepted 
that firms' conduct (strategic behaviour or competitive positioning) also had an 
impact on the structure. This strategic behaviour is determined by the perceptions that 
management have of environment, competition and customers. The contribution of 
SGA to competitive analysis can be summarised as follows: 
" Identifying the strategic dimensions that define SG is central to the understanding 
of how competitors formulate their strategies. These key strategic variables usually 
form the basis of competitive advantages and affect the height of mobility barriers 
in the industry. 
" SG help firms to identify their rivals in each business sector. Grouping is an 
effective way to distinguish other firms within the industry into either primary, 
secondary or tertiary competitor group. 
" SG can indicate to firms their positions relative to their rivals in different product 
and market segments. A SG may act as a reference group or comparison point 
which an individual firm can use in making a judgement. 
Porter (1979) emphasised that the notion of industry is not sufficient enough to 
determine the competitive positioning of firms. There is a need for some intermediate 
mapping to form bases of competition between the individual firm and the industry 
level. It is also important for firms to understand what strategies are being pursued by 
their competitors in order to evaluate the relative strengths and weaknesses of 
alternative strategic positions and to determine how defendable these positions are. 
SGA is a potentially useful tool to examine this matter. More recently, Short et al. 
(2007) and Nair and Filer (2003) emphasised that SG provides an intermediate 
between industry and firm levels and proposed to analyse profitability at different 
levels. 
This study explored the existence of SG, relationship between SG and performance, 
and overall factors affecting performance in the UK GRI for the period 1985-2003. As 
- 258 - 
Discussion and Conclusion 
mentioned earlier, a small number of studies have already looked at the possible 
existence of SG in the UK GRI but, previously, none has concentrated specifically on 
the length of study period and use of econometric tools. 
9.2.2 Firm versus industry effect 
In IO, empirical research based on the SCP paradigm has been widely criticised for 
placing too much stress on industry structure, while the analysis of conduct is 
underemphasised. This critique has motivated several attempts to assess the nature of 
competition by observing conduct directly. This approach is known as new empirical 
industrial organisation (NEIO). NEIO makes direct observations of conduct and 
draws inferences about market structure. More recently, researchers emphasised 
analysing profitability at different levels in the short- and long-term (Short et al., 
2007; Nair and Filer, 2003; Dranove et al., 1998). This includes estimating firm, 
group and industry level (popularly known as multilevel drivers of performance) 
influences on short-term and long-term measures of performance. The analysis in 
Chapter 7 focuses on estimating factors influencing performance at all three levels 
using fixed effect panel models. The results found significance at all the levels, and 
therefore supported the arguments to use multilevel drivers in performance analysis. 
As described in the earlier chapters, the research sample is divided into three sets of 
observations which enabled us to compare results of top 10 multiples in the short- and 
long-term. It also allowed us to compare and contrast results between top multiples 
and the remaining small and medium-sized regional retailers. However, sales 
remained consistent and statistically significant in all the results to support industry- 
level effects. Time dummies are also consistent and significant to find favourable 
environmental effects and support industry-level effect on long-term performance in 
the industry. However, the results also find more significant firm-level effects on 
performance in the short-term. Overall, the results have found support for arguments 
proposing use of multi-level drivers in long- and short-term performance studies. 
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9.2.3 Dominant retailers and scale advantages 
Researchers in the last decade stress the use of market power of dominant retailers to 
manage competition and higher profitability (Burt and Sparks, 2003; Clarke et al., 
2002; Dobson et al., 1998). The dominant retailers use their power to manage 
competition in two directions: horizontal competition (realised by raising rivals' cost 
and raising entry barriers) and vertical competition (realised by managing supply 
chain). The present study have not tested directly the links between market power and 
competition, although partially supports the argument of dominance of retailers in 
horizontal competition through their scale advantages. Sainsbury and Tesco remained 
in one group for the complete study period apart from the last period, where Tesco has 
formed its own group (based on annual sales as measure of size in Chapter 6). 
Nevertheless, the evolution of SG structures based on annual sales does indicate scale 
advantages as a key mobility barrier (not formally tested in this research) in the UK 
GRI. This barrier is not only a constraint to new entrants but also acts as a deterrent to 
movement of rivals aiming for a better strategic positioning in the industry. 
Furthermore, researchers in the last two decades have primarily focused on using 
power in the context of vertical competition. For example, Dobson, Waterson and 
Chu (1998) focused mainly on the use of power evolving from their `virtuous circle' 
of growth, in a vertical context. They imply that all retailers in the sector benefit from 
greater power in supplier relationships and that increased average gross and net 
margins suggest that "retailers are increasingly able to retain the benefits of their 
increased bargaining power rather than passing them on to consumers"(also see Moir, 
1990). More recently, researchers have acknowledged that dominant supermarket 
groups have created benefit for consumers by lowering prices and offering greater 
product choices (Clarke et al., 2002, p. 189). 
However, Burt and Sparks (2003) find that this perspective focuses attention on one 
aspect of retail competition, price, and on the issue of excess profits. The discussion 
has focused on margin, which Dawson (2000) describes as an ill-suited measurement 
of performance given the changed activities of retailers. Less attention has been paid 
to the OFT (1997) report, which suggests that retailing differs from other sectors of 
the economy and which highlights the importance of considering horizontal 
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competition in retailing. Any assessment of market structure and power in retailing 
can not divorce the vertical use of power from its horizontal use. 
As discussed earlier, if dominant retailers were to evolve, they can use scale 
advantages to either invest in facility enhancement or bring the prices lower or mix 
both to maintain and strengthen their market position. In the present study period, 
Tesco has successfully used the hybrid of both the strategic options to continue its 
growth after overtaking Sainsbury in the year 1994. Figure 9.3 considers some of the 
forms in which one or two organisations become powerful enough to dictate the 
market behaviours of others, setting both the competitive agenda and cost structures 
in the UKGRI. 
Figure 9.3 Dominant retailers' behaviour in vertical and horizontal competition 
Power to manage supply chain 
9 
a 
C 
m 
. Controlling supply/distribution cost management 
. Managing grocery channel as 
administered system " Investment in building brands 
" Enhancing product ranges with " Investing In loyalty and customer retention 
collaboration of suppliers " Addition of services and related activities 
" Influencing competition at local market through 
advantages at organisational scale level 
" Market power to invest in operational activities 
Power to manage competitive action against other retailers 
Horizontal competition 
Source: Researcher interpretation 
9.3 Characterising Performance in UK GRI 
This part discusses the findings associated with the research objective to describe 
factors affecting performance in UK GRI. The industry has experienced considerable 
growth in the last two decades. Chapter 3 summarised growth and evolution of 
grocery retailers for the period 1985-2003. This period is considered as the most 
dynamic which features changes in overall structure and growth of the food retailing 
sector. This included from being a basic market until the late 70s to highly 
technological, sophisticated and concentrated at the beginning of this millennium. The 
increased concentration and influence of dominant retailers on market competition 
concerned the regulators and led to an enquiry by the Competition Commission 
(2000). 
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The study period 1985-2003 also witnessed the growth of out-of-town format 
multiples. Moreover, consumers' shopping trends have changed and the factors 
affecting performance and efficiency of the retailers have changed significantly within 
the last 2-3 decades. Researchers suggested that the industry-level factors which are 
likely to be most prominent are market power, government intervention and rivalry; 
the corresponding firm-level attributes are likely to be technology, customer service 
and functional efficiency (Burt and Sparks, 2003; Harris and Ogbonna, 2001). 
As mentioned earlier in the discussions, study of performance difference remained the 
key research area among SM and IO disciplines. This study has focused on the UK 
GRI, which remained the most dynamic and crucial sector of the UK economy. 
However, there remained a constant gap in adopting sophisticated econometric tools 
to study long-term performance. Moreover, SG analysis remained an open area for 
debate in SM to find links between performance and industry structure. However, in 
recent times, SG are proposed as using one of the levels affecting performance rather 
than explaining performance differences with SGs membership (Dranove et al., 1998; 
Nair and Filer, 2003; Short et al., 2007). The following two sections will discuss the 
role of firm, SG and industry-level factors in explaining performance differences in 
UK GRI. 
9.3.1 Factors affecting performance in UK GRI 
The present research used `Fixed effect panel models' to analyse factors affecting 
performance of the UK GRI. The focus is on studying performance affected at 
different levels. The findings of panel analysis are presented and discussed in Chapter 
7. The models were analysed at different levels: industry, SG and firm. More recently, 
Short et al. (2007) highlighted that research integrating different levels has been 
relatively rare but it is necessary to advance our knowledge of the determinants of 
performance from a system perspective. 
However, the panel models in this research were developed at different stages but did 
not include dynamic panel models with lagged dependent variable. The first stage 
included profit (measured as ROS, ROCS and ROTA) being the dependent variables 
regressed with other strategic variables as independent variables. At the second stage, 
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year dummies were introduced to analyse time effect, which reflected macro-level 
environmental effects. At the third stage, group dummies were introduced without 
time dummies. Finally, group, time and interactive group dummies were introduced 
collectively to study which factors are most significant when all levels are considered 
in one model. 
1. Firm-Level Effects 
As mentioned earlier, the analysis included three set of, observations. Firm-level 
effects are significant in all three sets of observations. However, the first set of 
observations which considered top multiples' performance for 10 years (1994-2003) 
short-term period was mainly affected by strategic variables which are more firm- 
oriented. Moreover, firm-level effects (Tier 4 in Figure 9.2) reflected the competitive 
positioning strategies pursued by retailers to outperform their rivals in the industry. 
The findings show that factors affecting performance of the top multiples in the 
sample considering last 10 years are more firm-based (Carroll et al., 1994; Lewis and 
Thomas, 1990). The results also show that there are other unobserved firm-based 
factors affecting performance of the retailers. These factors can be associated with 
managerial, logistic and pricing decisions which are more firm-based. Advertising to 
sales ratio is the most consistent and highly significant strategic variable affecting 
performance of top multiples in the short term. Among others, average store size and 
own-label proportion are also positively significant and consistently affect 
performance of top multiples in the limited sample with only 10 years data. 
Nevertheless, sales which signifies scale advantage is the most dominating factor 
affecting performance in the sample considering time period of 19 years (1985-2003) 
of top multiples and all the retailers. 
Results can partly support researchers' arguments to find more firm-level effects on 
performance in the short term based on findings from limited sample 
(Athanassopoulos, 2003; Burt and Sparks, 2003; Harris and Ogbonna, 2001). 
Similarly, from the results using complete sample size, it can be argued that scale 
advantages are crucial to achieve higher profitability in the long term. However to 
maintain the virtuous circle of growth, firms have to think constantly to invest in the 
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right direction. As highlighted by Fiegenbaum and Thomas (1995), the key strategic 
directions for higher profitability in a dynamic industry (e. g., retailing) are likely to be 
changed frequently. Therefore, retailers should be capable of executing these changes 
to remain in the spiral of growth. 
Moreover, it also depends on firms' organisational culture (Tier 4 in Figure 9.2) to 
adapt promptly and efficiently to the vital changes. For example Tesco, after the 
takeover of T&S in 1994, invested constantly in lowering prices and offered a greater 
choice of products (see hybrid investment option in Figure 9.1). Whilst, Sainsbury, 
then market leader, constantly failed to match with Tesco and focused more on 
improvement of store facilities rather than product availability and prices (see facility 
enhancement option in Figure 9.1). Overall, firm-level effects are highly significant in 
explaining performance differences. 
2. Group-Level Effects 
The present findings support arguments from researchers who have emphasised the 
significant role of SG in explaining performance differences when firm and 
environmental factors are controlled (Nair and Filer, 2003; Nair and Kotha, 2001; 
Dranove et al., 1998). SG including top multiples are found to be more statistically 
significant compared to SG which included other top multiples, medium and small- 
sized retailers. Particularly, SG based on strategic variables which included only the 
top 10 multiples are highly significant and consistent. The third set of observations 
consisting of complete time period find SG (based on size) to be significant. This 
emphasised scale advantages effect on the performance of sample including 
longitudinal data. However, the significant SG dummies based on strategic variables 
emphasised firm effects on the performance of sample including limited time period. 
However, over the last two decades, SG are criticised for having greater intra-group 
than between-group performance differences (Cool and Schendel, 1988; Barney and 
Hoskisson, 1990; McNamara et al., 2003). The final stage in the profitability analysis 
included introduction of interactive dummies which considered as an alternative or 
complement to using intercept dummies to find overall or average SG effect. The 
interactive dummies are mostly significant in models including top multiples for the 
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short time period. However, it shows dominant group effects but can not explain the 
intra group performance differences among the top mulitples. Most recently, 
Athanassopoulos (2003) found firms clustered in one group have greater performance 
differences. 
However, results in Chapter 7 show significance for group dummies based on store 
size and store numbers. Moreover, the results also find significance for SG (based on 
strategic variables, including top multiples only) effect when time dummies were 
included in the models. Therefore, it can be concluded that the groups defined on the 
basis of key strategic variables are important to study performance differences. The 
results lead to support Porter's (1979) assertion that better positioning in a SG would 
result in higher performance compared to other group members. Overall, the results 
find enough evidence to support researchers who emphasised using SG in multilevel 
performance analysis (Short et al., 2007; Nair and Kotha, 2001; Dranove et al., 1998). 
3. Industry-Level Effects 
As highlighted in earlier chapters, Harris and Ogbonna (2001) and most recently Burt 
and Sparks (2003) have indicated retailers' annual sales could be considered as an 
industry-level factor in the UK GRI. Although a firm sales is widely acknowledged as 
firm level factor, but in the present research it has been used to reflect the industry 
wide influence of top multiples which evolves from their size in terms of sales. 
Scale advantage as discussed earlier can affect horizontal and vertical competition. 
Tier 3 and parts of Tier 2 in Figure 9.2 represent industry-level effects on horizontal 
competition, and also on vertical competition represented by parts of Tier 2. Tier 4 in 
Figure 9.2 represents the general environment of competition by time dummies in this 
study. The statistically significant time dummies found favourable environmental 
factors which affected performance growth in industry. The time dummies, until the 
late 90's, are highly statistically significant, but not one of the time dummies of the 
early 20s is significant. The findings clearly supported the argument that the external 
environment has been more favourable to retailers' performance in the 1990s 
compared to the present decade. Moreover, the growing coefficients in mostly all 
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models with longer time period found a favourable environment for performance in 
the UK GRI. 
Scale advantage (measured by annual sales) is consistent and statistically significant 
in all set 2 and 3 observations (models considering longer time period). It implies that 
retailers with scale advantages can influence vertical and horizontal competition at the 
same time (see Figure 9.2). Moreover, the gains from one form of competition can be 
passed to other form of competition to attain higher profitability in the sector. For 
example, the large multiples with buying power can influence supplier prices, and 
pass on this bargain in lowering product prices to influence horizontal competition. 
However, the efficient and effective reinvestment of surplus would require a more 
fine-based approach. 
The analysis which included all three levels exhibited mix results. However, the 
results partly supported researchers who argue to find differences in factors affecting 
performance in the short and long term (Lipczynski et al., 2005, p. 332; McGahan and 
Porter, 2002,1997). The findings from McGahan and Porter (2002) suggested that 
the industry, corporate-parent, and business specific influences are all important. 
Moreover, results also supported researchers who argue to find SG effect on 
performance when firm and environmental factors are controlled (Nair and Kotha, 
2003 and Dranove et al., 1998). Most recently, Short et al. (2007) find significant 
group effect when all three levels are considered in analysis. However, the results in 
this research do not have direct implications for the stream of industry vs. firm effect, 
but can contribute at sector level. The findings suggest having firm, group and 
industry level influences in explaining profitability in the UK GRI. 
Overall, the study finds scale advantages are the dominating factors affecting 
performance of samples including longer time period in the UK GRI. The SG can be 
used at intermediate level but does not necessarily affect performance of individual 
firms. Finally, the firm-level variables which include own-label proportions and 
advertising to sales ratio are dominating factors affecting performance of samples 
including top multiples for limited time period. This study is limited in presenting the 
dynamics of the industry, but it is proposed to use dynamic panel models for future 
work. 
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9.3.2 Factors affecting efficiency in UK GRI 
Chapter 8 summarised the key productivity and efficiency researches in the retailing 
sector, which show most are US-based. The studies in European and UK retailing are 
either short-term or cross-sectional, and therefore lack a long-term panel study. The 
present study has tried to fill this gap and considered stochastic frontier methods in 
analysing efficiency of the UK GRI for a 19-year time period. Chapter 8 presented an 
efficiency analysis with stochastic frontier methods, which included Cobb-Douglas 
and Transcendental Production functions. Stochastic frontier methods are also used in 
this study, owing to paucity of researches considering this technique in the retail 
sector. However, the model building techniques remained similar to those of 
profitability analysis in Chapter 7. Finally, the technical efficiency scores were 
generated from the model, which included all different levels in analysis. 
Researchers in econometrics have emphasised use of time-varying models for a 
longitudinal panel, which considers technical changes (Kumbhakar, 1990). Moreover, 
the models considered that efficiency is affected at different levels. Researchers have 
argued that economies of scale exist in the UK GRI and bigger retailers benefit from 
their size. These factors reflect scale advantage of retailers and affect the efficiency of 
retailers of all size. The firm-level effects are considered through strategic variables, 
and also as unobservable effects. The SG dummies are also included in models to find 
their effect on efficiency. 
1. Efficiency and Economies of Scale 
The results of Cobb-Douglas and Translog functions find store numbers, average store 
size and number of employees to be consistent and significant in all the models 
analysed. Moreover, advertising to sales ratio is also significant in models including 
top multiples for short-term period. The significant SG dummies find limited support 
for reference point theory proposed by Fiegenbaum and Thomas (1994). More 
recently, Athanassopoulos (2003), using DEA for analysing efficiency, found one 
efficient retailer in each group. Moreover, the sum of parameters in mostly all the 
models of both forms (Cobb-Douglas and Translog) remained above unity which 
confirmed economies of scale exist in the industry. Overall, the results find strong 
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evidence of economies of scale in the UK GRI, which can be related to the scale 
advantage of top multiples. 
The results also find consistent and significant time dummies, which emphasised the 
role of time trend in efficiency analysis. In the UK grocery sector, these trends can be 
associated with socio-economic changes. However, it can be argued that changes at 
firm-level lead these changes, for example, the rapid opening of out-of-town large 
store formats, constant improvement of technology in store operations and supply 
chain management. Furthermore, the significant time dummies in models considering 
a long-term period reflected a favourable general environment (Tier 1 in Figure 9.2) 
for the retail trade in the UK economy. The significant time dummies also justify the 
use of time-varying models in analysing efficiency of the UK GRI. 
The Translog functions are also analysed with only top 4 and 10 multiples' data. 
Results in Chapter 8 found a big difference in the overall efficiency scores of 
multiples which included all retailers compared with only top 4 and 10 multiples. The 
results can conclude that the overall efficiency of the sector is low due to the 
inefficient small multiples. However, the efficiency scores of top multiples find 
support for scale advantage affecting efficiency of the top 4 multiples. The 
Competition Commission (2000) also highlighted the influence of big retailers' scale 
advantage on sales' density. 
The store number and store size are consistently significant in all the models. This 
finds some support for researchers arguing for cost or efficiency gains of retailers 
from developing superstore formats, in the form of increased product range and lower 
prices (Guy et al., 2005; Hernant and Julander, 2003; Keh and Chu, 2003; 
Competition Commission, 2000). Moreover, the Competition Commission (2000) 
proposed an optimal level of store size which affects the sales efficiency level. 
However, it remained unanswered what the upper limit of store size is for efficient 
sales. This is mostly due to unavailability of data, which most of the retailers either do 
not reveal or the data are not readily available with them. Nevertheless, the findings 
strongly supported that the superstore format brings significant cost and efficiency 
gains to top multiples. 
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A consistent and significant number of employees linked scale economies with labour 
productivity. This give support to researchers who argued for better labour 
productivity in larger stores than smaller ones (Barros 2005; Guy et al., 2005; Keh 
and Chu, 2003). Guy et al. (2005) highlighted reasons for this, including: higher 
average transactions stemming in part from the greater range of products available, 
and in part because stock-outs are less likely to occur; more efficient distribution and 
in-store stock management, since loads do not have to be broken up so much; and 
savings in heating, lighting and maintenance per unit of floorspace. However, the 
figures on number of employees varied in different data sources, due to a huge part- 
time workforce and figures being mostly reported as equivalent full-time. 
2. Efficient Retailers 
The Translog production function model was used in Chapter 8 to generate technical 
efficiency scores of all the retailers. However, as mentioned earlier, models with data 
on only top 4 and 10 multiples are also analysed. There is a big difference found 
between overall efficiency scores of top multiples when analysed as a whole sector, 
and when analysed with only top 4 and 10 multiples. The results clearly show a steady 
and significant improvement in efficiency of top multiples when analysed separately. 
Sainsbury leads, with Tesco inching very close in the last 3 years of the time period. 
However, Asda remained just below Tesco on the frontier, and Safeway is much 
below the top three. Most recently, Athanassopoulos (2003, p. 941) found Sainsbury 
and Tesco to be efficient and Asda in third position in a SG. 
Moreover, the average efficiency score of the top 4 is 95.5% in 2003 compared to 
75.1% of the top 10 in 2003. The results shows that top 4 multiples' economies of 
scale have benefited in driving efficiency and better performance. However, it is 
worth mentioning that results are based on the employees' data gathered from two 
sources. The data until year 1998 has been collected from `Retail Rankings', and then 
after, from FAME. Nevertheless, there is a consistency between the two sources but 
apparently there is a difference between full-time equivalents of FAME and top 
multiples' annual reports. Therefore, the results should be acknowledged in the light 
of this fact and future work can take this into consideration. However, the present 
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findings on top multiples' efficiency scores are parallel to Athanassopoulos (2003, 
p. 941), who used DEA technique to find Sainsbury and Tesco are efficient. 
The efficiency difference between the top 4 and top 10 could be explained by the gap 
of scale advantages. The efficiency scores of other top multiples suggested poor 
execution of inputs and not operating at optimum level. It is evident from the results 
that the top 4 multiples have benefited from their scale advantages and position in 
sector. However, the investment in improvising supply chain remained one of the key 
features of big multiples in the 1990s. As highlighted in Figure 9.2, retailers' decision 
on investments remained crucial to stay in the virtuous circle of growth. By and large, 
the top 4 multiples have continued to dominate the growth of the grocery sector, and 
as some researchers predict, it can go from an oligopolistic market to duopolistic or 
monopolistic in the future. 
The results show that top multiples are efficient and their performances have been 
improved in the last two decades. Most recently, Retail Think Tank (RTT, 2007) 
argues that the low productivity attributed to the UK retail sector largely hangs on the 
way that productivity is defined. The RTT concluded that while there is always room 
for improvement, British retailers are not competing on the similar levels as their 
European and US counterparts, and therefore it is not reasonable to make such 
comparisons. Moreover, RTT concluded that using labour as the only input was too 
narrow a definition and distorted the outputs. It believes much of the explanation for 
low productivity results from the composition of workforce and planning regulations, 
neither of which are within the hands of retailers to control. 
9.4 Summary of Findings 
The findings are summarised in relation to the research questions, objectives, and 
propositions, in order to provide a clear view of the aims and achievements of this 
study. The presentation is structured to correspond to the research questions, as the 
basis of the research. 
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9.4.2 Research questions 1 to 3 
In Chapter 4, the research questions were broadly developed from theoretical 
backgrounds of strategy-performance literature in SM and 10 tradition. However, the 
questions were divided in two sections. First, targeted on contribution towards 
theoretical developments in performance literature, which are presented in this 
section. Second, targeted on contribution towards developing a deeper understanding 
of the UK GRI competition through a longitudinal study, which is presented in the 
next section. 
1. Research Question 
Does an industry structure and analysis affect the nature of competition? 
SG theory is silent on the origins of changes in the competitive structure. This 
question aimed to provide in-depth examination of the characteristics of strategic 
change in the industry. The objectives are: to understand the characteristics of 
industrial and business change; to see how industrial change relates to business 
change; and to understand the relationship between firms and external environment 
(Tiers 1 and 2 in Figure 9.2). 
In management research, there has been a long debate about the role of strategic 
choice versus environmental determinism. The study aimed to understand what extent 
the external environment influences firms' strategies and how firms influence the 
external environment. However, it will also be important for understanding the 
synchronism existing between industry and firms' strategic changes. In the present 
study, scale advantage (size of retailers) partly reflects the top multiples overall 
influence on the sector and could be considered as an industry-level factor (Tiers 2 
and 3 in Figure 9.2) and time dummies are considered as general environmental 
factors (Tier 1 in Figure 9.2). 
As mentioned earlier, because of data availability, the sample was divided between 
top 10 multiples and all other retailers. This provided an opportunity to analyse top 
multiples' performance in two time scales, the long-term including 19 years and 
short-term including 10 years. The results find more scale advantage and favourable 
-271- 
Discussion and Conclusion 
external environment in long-term period as compared to short-term period samples. 
The firm attributes also find significance in samples with long-term period but are 
more significant and consistent in short-term period samples. Moreover, both long- 
and short-term period find less / no significance for 2000-03 year dummies. This can 
be partly explained by the recent developments in planning permission policies. Also, 
the guidelines for mergers and takeovers have tightened up in the present decade, 
which by some means restrict the physical expansion of big multiples. 
In the analysis, we noticed how important changes have taken place in the structure 
and nature of the industry. There has always been a differentiated approach to 
retailing in the past, which took the form of specialist shops (butchers, greengrocers, 
bakers, etc. ). Today, differentiation has changed: from the categories of corner shop to 
hypermarkets located out-of-town or edge-of-town; loyalty schemes; online shopping; 
own-label promotion; organic food development; and most recently, to healthier 
labelling and environmental issues. 
Moreover, industry experienced major changes on abolition of the Retail Price 
Maintenance (RPM) in the 1960s and on moderation of planning permission policies 
in the early 1980s. These changes in government policies (Tier 1) affected industry 
structure (Tier 2), which advantaged big retailers to grow nationally and develop 
strategies for one-stop shopping concepts. Similarly, business changes also affected 
industry structure. The entry of European discounters in the early 1990s; formation of 
big buying groups across Europe; entry of Wal-Mart with Asda takeover; Tesco 
takeover of T&S convenience stores; and most recently, the merger of Safeway and 
Morrisons. All these events have affected the industry structure and competition 
environment of the UK GRI. There is, therefore, an interrelationship between changes 
in firms' strategies and industry structure. 
However, the dynamics of firms' strategies and industry structure are characterised by 
two interconnected elements of continuity and change. It is not possible to say that the 
firms' strategies and the industry structure are static or continuously changing. 
Continuity and change are two important interrelated characteristics of firms' 
strategies and industry structure. Overall, the results show that industry structure and 
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external environmental influenced retailers' strategies, which affected their growth 
and performance. 
2. Research Question 
Do strategic groups exist within an industry and how do they matter to competition? 
The research question was addressed by examining the concept of SG from several 
perspectives. First, a cluster analysis was conducted in Chapter 6 to form groups in 
the UK GRI. The groups were formed using multiple criteria, which included size and 
strategic variables. Then, in Chapter 7, group dummies were formed and introduced in 
fixed effect panel models to analyse group-level effect. Similarly in Chapter 8, the 
group dummies were introduced in Cobb-Douglas and Translog production function. 
Chapter 6 finds three different grouping patterns based on three different criteria. The 
first, based on size, finds consistent patterns with top 10 multiples and the rest of 
retailers forming one group. The second, based on average store size and store 
numbers, finds mixed patterns of grouping with small multiples clustered with Tesco 
and Sainsbury (For example, Normans, Roy, Jack Fulton clustered in Group 1 with 
Tesco and Sainsbury). The third, based on all strategic variables, which included the 
top 10 multiples for the last 10 years, finds mixed patterns and less consistency 
compared to groups based on size. 
The results therefore do not deny the existence of SG in the industry. However, they 
emphasised that the problem with SG theory is that it stresses similarities and gives 
little attention on the differences. Moreover, the problem with any clustering 
technique is that it places excessive emphasis on similarities. This is clearly visible 
with difference in strategies of Tesco and Sainsbury during the study period, but 
clustered until the year 2000 in one group. Moreover, retailers like Normans, Roy and 
Jack Fulton are clustered with Tesco and Sainsbury, but have no similar competitive 
grounds other than store size. 
In the UK GRI, Lewis and Thomas (1990) and, most recently, Athanassopoulos 
(2003) found similar grouping patterns, and stressed the context of using SG theory 
rather than narrowing it as an origin of performance differences. The findings do 
support using SG in a longitudinal study in finding evolution trends. The groups based 
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on size find Tesco formed its own group at the end of the study period. It partly 
reflects the ongoing debate among retail competition to emphasise that the UK GRI 
could develop from oligopolistic to duopolistic and, finally, to a monopolistic market. 
This study can conclude that SG can be helpful in a longitudinal study to follow 
competition trends, although the grounds of clustering would still remain for 
researchers' choice. 
3. Research Question 
How can strategic groups be integrated into a systematic approach for competitive 
analysis? 
Following the discussions and the rejection of SG theory as the origin of performance 
differences in an industry, this research question was aimed at finding the possible 
extensions of SG theory in competitive analysis. There are three important extensions 
made in the 1990s. First, Fiegenbaum and Thomas (1994) proposed `reference point 
theory'. This implies SG as reference groups which are based on some notion of 
strategic similarity, and SG members will adjust their strategic behaviour towards the 
reference point. Second, Porac, Thomas and Baden-Fuller (1994) introduced the idea 
of `competitive groups' as groups of firms whose managers perceive each other as 
rivals. Third, Dranove, Peteraf and Shanley (1998) proposed to use SG as an 
`intermediate level' between industry and firm-level effects. It emphasised controlling 
other factors to find group-level effect on performance. 
Results of the efficiency analysis in Chapter 8 are parallel with Athanassopoulos 
(2003) to find efficient retailers in SG. However, what emerges from the research is 
that there is no one single reference point in the industry. There is no specific group 
that has got the best strategy in absolute terms, as suggested in reference theory, but 
rather a multiplicity of reference points. Strategy is a complex issue. It is the coming 
together of decisions referring to different functions performed in the company, and 
because of these complexities, reference points are multiple. At any time, the 
reference point for a firm's management can be company A for store layout, B for 
distribution systems, C for own-label, and so on. For Tesco management, in the mid- 
1990s Asda was the reference point for store concept, Sainsbury and Waitrose for 
- 274 - 
Discussion and Conclusion 
own-label and quality of products. Thus there is not a single firm that is a reference 
point but a multiplicity of firms. 
The research has no direct inferences on competitive group theory proposed by Porac 
et al. (1994). Researchers proposed to use SG as competitive groups, which are more 
focused on cognitive thinking, to understand competitive issues in an industry (Leask 
and Parker, 2007; Nair and Filer, 2003; Porac et al., 1994; Bogner and Thomas, 
1993). Moreover, competitive groups can be more helpful in a mature industry as 
stressed by some researchers (Short et al., 2007 - UK Pharmaceutical; Nair and Filer, 
2003 - Japanese Steel). Competitive groups in the UK GRI can be formed on the basis 
of store formats (convenience to hypermarkets) or pricing strategy (High / Low to 
EDLP) or geographical approach (regional to national) or own-label proportion. 
The researchers studying performances at multiple levels is mainly dominated by 
either firm-level or industry-level effects (See Chapters 2 and 7 for details). Following 
the Dranove et al. (1998) propositions, researchers have enhanced SG theory by 
adding SG as one of the multilevel drivers of performance (Short et al., 2007; Nair 
and Filer, 2003; Nair and Kotha, 2001). The significant group dummies in big models 
which included all levels, have found some support for using SG as one of the levels 
in multilevel drivers. Moreover, group dummies are found to be significant when 
other factors are controlled. Therefore, the findings supported researchers' argument 
to have group-level effects when other factors are controlled (Dranove et al., 1998; 
Nair and Filer, 2003; Nair and Kotha, 2001). 
Summary 
The present research findings suggested that the explanatory power of SG is limited 
and should not be exaggerated. It is stressed that the explanatory power of groups may 
be industry-specific. However, the present study emphasised that the relevance of SG 
would be affected by the choice of context, and in which stage the industry operates 
(Introductory/ Growing/ Mature/ Decline). In this research, the UK GRI is a mature 
industry, where retailers are competing head on for market share. Moreover, it is 
clearly visible in UK GRI that price competition among the top 4 multiples has 
strengthened in the present decade. The SG theory would be very limited to explain 
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the performance differences in these conditions. However, the concept of competitive 
groups would possibly be helpful in understanding competition and evolution of the 
UK GRI. Moreover, the overall findings suggest using SG in the multilevel drivers of 
performance. 
9.4.3 Research questions 4 and 5 
The second set of two research questions developed in Chapter 4 was more focused 
on development in the UK GRI competition for the period 1985-2003. However, the 
theories remained the same as those proposed in Chapter 2 and empirically analysed 
with data on the UK GRI. 
4. Research Question 
What are the major factors influencing the strategies and performance of the UK GRI 
for the period 1985-2003? 
The grocery industry in the UK has experienced significant changes in the period 
1985-2003. Some of the noticeable issues are various firms diversifying operational 
activities (high proportion of non-food sales) and entering new markets (banking, 
insurance, telecommunication, DVD rental); the development of new forms of 
competition (big multiples entering convenience, online shopping); the increased use 
of information technology in the management and logistics of groceries. These 
changes are also affected by socio-economic trends in the last two decades. The 
important trends included busy lifestyles and rising incomes; increase in household 
numbers and women working; wider ownership of cars and fridge freezers. 
Among the previous studies which analysed the UK GRI performance using SG 
theory are Lewis and Thomas (1990,1994) using cross-section data; Athanassopoulos 
and Ballantine (1995) using 1992 data; and most recently, Athanassopoulos (2003) 
using a UK grocery panel for 1987-1993. Chapter 6 identified groups based on size 
and strategic variables in the UK GRI. The evolution of group structures on the basis 
of size indicated the changes in industry structure and competition in the UK GRI for 
the last 2 decades. As mentioned earlier, industry over the last two decades has 
noticed growing dominance of the big multiplies. 
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The factors affecting overall performance of the UK GRI can be summarised with 
samples using short-term and long-term period. The short-term period performance of 
the top multiples is mainly affected by firm attributes. Advertising to sales ratio 
remained the most significant variables in the models. Own-label proportion is also 
significant in short-term period models. It emphasised the significance of retailers' 
brand image and its relevance to overall growth. UK supermarket growth has never 
been based purely on price, but on `value for money'. Consumers weigh up quality of 
product and service against the money and sacrifice involved in buying groceries. It 
partly explains the minor share of `deep-discounters' in the UK. However, some 
retailers have tailored their offer to compete more on product quality than price (e. g., 
Waitrose and M&S), whilst others focus on low prices (e. g., Asda). Sainsbury has 
recently begun to focus on price as well as quality. Scale advantage and general 
environmental factors are also significant in the short-term period. However, this 
study can emphasise that the retailers' performance in short-term period are more 
affected by firm attributes. 
The samples including long-term period found more significance for scale advantages, 
which partly reflects top multiples dominance on overall industry, in explaining 
profitability in the UK GRI. This finds significant support for the arguments that 
emphasised dominant multiples' scale advantages effect on vertical and horizontal 
competition in the long term. The general external environment is also significant 
until the late 1990s. This shows the favourable environment for expansion and 
diversification of the big multiples in the last two decades. However, the results found 
the last time period to be mostly insignificant, which indicated the recent compressed 
environment from regulating authorities. 
The findings confirmed the presence of scale advantages affecting performance of 
retailers in the long-term. The findings also supported researchers' arguments that 
industry cost base is dictated by dominant multiples (Seth and Randall, 1999; Burt 
and Sparks, 2003). Moreover, some of the strategies could affect their returns in the 
short term, but opportunity exists in the longer term for profit and market 
manipulation. For example, the recent price cuts from the major multiples could affect 
short-term returns, but the revenue generated can be invested in one of the options 
discussed in Figure 9.1. Similarly, the recent investments by top multiples in cutting 
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CO2 emission could affect their short-term returns but could have a positive effect on 
their brand image and long-term returns. 
5. Research Question 
What explains the profitability and efficiency differences in the UK GRI? 
The examination of panel data of 46 grocery retailers for the period 1985-2003 
provided some guidance to predict how profitability and efficiency differences would 
evolve during the next millennium. In recent times, there has been significant 
academic attention directed to the resource-based theories of competitive advantage 
(Barney, 1991; Prahalad and Hamel, 1990); this tends to neglect the industry-level 
factors. Indeed, the findings of this research suggest that the most significant factor 
influencing profitability in the food retailing industry is `scale advantage'. Although it 
is a firm-level attribute but could partly reflects as an industry-level factor (as 
discussed earlier in reference to recent research), which has emerged as significant 
over the last three decades and will probably continue to be the key factor affecting 
the future structure and performance of the industry. 
Nevertheless, an escalating pattern emerges from the analysis of samples including 
the short and long-term periods. The number of firm level attributes exploited to 
generate profitability differences appeared to increase in recent times, which has 
affected returns of samples with short-term period. That is, probably in an effort to 
generate non-imitable bundles of firm-specific attributes, the number of firm-level 
sources of competitive advantage exploited appears to have increased during the 
periods studied. However, the study is limited to include micro-marketing strategic 
variables, which included technology sophistication, diversification in non-food, and 
other firm attributes. For example, most recent developments in the UK GRI included 
the introduction of healthier labelling, stress on organic food, and cutting CO2 
emissions. 
Most recently, researchers argued that retailers with big store formats benefited with 
cost or efficiency gains (Barros, 2005; Guy et al., 2005; Barros and Alves, 2003). The 
results in Chapter 8 find economies of scale exist in the UK GRI and supported the 
arguments to have cost or efficiency benefits from bigger store formats. However, the 
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present research is limited to find an optimum store format for sales efficiency level, 
which was highlighted by the Competition Commission (2000). However, researchers 
have emphasised benefits of operating efficiencies from the large store formats 
(Barros et al., 2005; Guy et al., 2005). For example, productive use of labour, lower 
running costs per unit area such as heating and lighting, efficient distribution for out- 
of-town stores, economical shelving, etc.. 
Summary 
The dominant retailers' effect on profitability and efficiency has remained the key 
finding of the present research. The dominant retailers have strengthened their 
position using scale advantages. Moreover, they can raise the cost base for their 
competitors and rivals. The dominant retailers can further strengthen their grip on the 
competition through introducing a number of firm level attributes to harness the spiral 
of the virtuous circle (Figure 9.1). Responses of the rival competitors, which can be 
categorised along a continuum ranging from innovator, quick followers, and slow 
followers, to those who elect to do nothing, would decide whether they will remain in 
this virtuous circle or not. For example, Tesco pioneered the loyalty card scheme, 
Safeway was a quick follower, but Sainsbury's lateness caused it significant loss of 
competitiveness. Similarly, Tesco and Asda from the mid-1990s focused on 
expanding non-food and value for money concepts, but Sainsbury's reaction was too 
late, and eventually it was in third position in the UK GRI. 
9.5 Implications for Research 
The implication of this study can be divided into methodological and theoretical 
issues. Theoretical issues are concerned with the specific implication of the study's 
findings for existing theory related to strategy-performance linkage. Methodological 
issues are concerned with the implications of the research design for future empirical 
efforts. 
9.5.1 Theoretical issues 
The contributions of this study to the strategic management and retailing literature are 
presented below. The focus of the work remained on finding factors affecting 
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performance of firms in the UK GRI. In order to contribute to the SM theory, the 
implications of the present study fall into three categories within the research problem 
presented in the Section 9.1. 
1. SG Theory and Performance 
The first theoretical contribution is the discussion of the nature of the SG concept and, 
to some extent, rejection of the view that SG exists. The findings in Chapter 6 show 
important limits in the theory of SG and its ability to explain the dynamics of firms' 
strategies and industry structure. However, the multi-strategic grouping proposed to 
use groups at different levels or different time periods. In conventional research, 
under the notion of existence, a firm is classified into one, and only one SG. Further, 
there are clear problems in using SG as a technique to identify the most profitable 
options available to firms. Nevertheless, the study argues that the importance and 
implication of SG for both the theoretical and practical environment would also 
depend on industry stage. 
However, it is argued that the SG is a psychological entity, based on the perception 
either of the researcher or the management. Restoration of the nature of SG as a 
subjective analysis device not only clarifies some long-confused ideas concerning the 
concept, but also lays a good foundation for future theoretical development. 
Furthermore, the nature of mobility barriers and their links with SG also remain at the 
centre of SG theory. It was argued that mobility barriers exist in the UK GRI, but at 
different levels, and are only partly linked with SG in those group-specific factors. 
2. Integrating SG and Competitive Analysis 
The strategy management literature presents various traditions to be followed as the 
performance of the firm is explained by strategies. The literature suggests avoiding 
research approaches which just speak in favour of their own viewpoint and may 
ignore other relevant aspects. As mentioned earlier in the discussion, researchers 
started rejecting SG as an origin to performance differences, but proposed to integrate 
SG at different levels of analysis. Thus, for the benefit of the holistic approach, the 
present study enhances the approaches to integrate SG in profitability analysis of the 
UK GRI. 
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The study argued to have limited implications of SG as reference point theory. 
Strategy is a complex issue and complex relationships exist among its parts. There are 
reference points for firms' management but these are complex in character. There may 
be different reference points for different elements of firms' strategies and they 
change over time. 
The study supports integrating SG in competitive analysis and views SG as one of the 
levels in the multilevel drivers of performance. Why some firms outperform others 
remains a critical issue to be understood. Perhaps this could be a key implication here 
that it is explained better when important mechanisms of organisational systems are 
considered for study. 
The way groups are defined still remains a researcher choice. However, the future of 
SG can move on to the concept of competitive groupings. This could integrate the 
disciplines of strategic management and marketing approach in competition analysis. 
The concept of competitive matrix offers a practical tool to analyse the nature of 
competition which a firm is facing. The synthesis of analytical tool and managerial 
functions of SG analysis will prove to be a significant step further. 
3. Firm vs. Industry Effects 
The study has implication for a key theoretical issue in the strategic management and 
10-tradition. The performance measurement of samples with long-term period in the 
study was found to be more affected by scale advantages and general enviornmental 
factors (which partly reflect industry-level effects), and the sample with short-term 
period more by firm-level factors. The group-level effects were more significant when 
other factors were controlled. However, the big model including all the factors also 
found group-level effects. 
However, industry structure, firms' strategies and consumer market influence each 
other to the extent that a primary determinant factor cannot be identified. Industry 
structure impacts on firms' strategies by threatening some retailers and creating 
opportunities for others. Similarly, firms' strategies impact on the industry structure 
and changes in the consumer market. 
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4. Retailing and Performance 
The retailing literature has not proposed many theories explaining performance 
differences in the retail industry. However, the literature is focused on finding links 
between power and performance in the retail sector. The study has implications for 
the relationship between scale advantages and performance through samples 
considering long-term and short-term period in the analysis of profitability and 
efficiency of UK grocers. Clearly, in both samples including long-term and short-term 
period, performances are affected by the scale advantages and dominance of big 
multiples. However, scale advantages as highlighted in most recent research can arise 
from market power of the large multiples. Moreover, performance of samples 
including large multiples for long-term period found more significance with scale 
advantage compared to performance of samples including large multiples for short- 
term period. 
The study has two possible implications in the context of the retail market. At the 
national level, the policy maker may need to address issues of local monopolies or 
regional duopolies. Furthermore, we need to look at the nature of power and 
emphasise the linkage between vertical and horizontal competition, and outlet and 
organisational scale. Sales density has been identified as a fundamental source of 
power, and economies of scale are acknowledged at the organisational level. 
9.5.2 Methodological issues 
The contributions of this study related to methodological issues are discussed below. 
1. Longitudinal Panel Study 
This study is based on longitudinal panel data from the period 1985-2003, including 
firms that varied from 26 to 46 in number. The sample of firms included in the present 
study contains a very good representation of the industry's activities. The sample 
included small and medium-sized retailers, along with big national multiples. This is 
encouraging for analysis, as it would not be limited by sample bias. Moreover, the 
sample also assisted us to compare performance of big multiples with medium and 
small-sized retailers. 
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2. Econometric Tools in Retailing 
In lack of a longitudinal panel study of UK grocery retailers, this study has 
contributed to use of `Fixed Effect Panel models' for the analyses of profitability in 
the UK GRI. The literature shows a paucity of researches analysing long-term data 
using sophisticated econometric tools. Similarly, the studies analysing efficiency and 
productivity of the UK retailers lacks long-term studies. Moreover, the studies 
focused on efficiency analysis have used DEA techniques. This study contributed by 
using `Stochastic Frontier Analysis' to analyse efficiency in the UK GRI. 
Furthermore, the study contributed to efficiency analysis by using Cobb-Douglas and 
Translog production functions. This study is unique in its approach to analysing 
profitability and efficiency of the UK GRI using a longitudinal panel data. 
Nevertheless, the study has also contributed methodologically by integrating different 
levels of analysis to provide a holistic approach for competitive analysis of the UK 
GRI. The dummies were introduced at different stages to analyse the impact of 
particular factors. However, it has certain limitations which will be discussed later in 
this chapter. 
9.6 Implications for Practice 
The findings have implications for retail managers and policy makers. The 
profitability and efficiency analysis using longitudinal data in this study provided an 
overview of competition among grocery retailers in the UK. The implications for 
managers are presented below. 
1. First, managers' attention has always been attracted by two main schools of 
thought. The 10-tradition emphasises the role of industry structure, whilst the 
resource-based view underlines the importance of firm attributes. The present study 
suggests that managers should focus mainly on firm-level concerns for short-term 
returns. However, it is clearly evident that, in the long term, the industry-level factors 
play a crucial role in a highly competitive environment. 
The second insight of the study is that the SG level is worthy of managers' 
consideration. SG can be used as another level among multiple drivers affecting 
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performance in the industry. SG can also be used as mapping firms' strategies and 
industry dynamics. However, the use of SG as strategic maps can be enriched with a 
synthesis of analytical and subjective knowledge of firms and industry. 
The third implication arising from the analysis of profitability and efficiency in this 
study is that the fast pace of change in the industry requires retailers to be dynamic, 
with a heightened emphasis on continuous innovation or imitation. The retailers need 
to develop continuously the non-imitable bundles of firm-specific attributes in the 
short term to maintain a virtuous circle of growth. 
The fourth suggestion would be the right combination of key input variables for an 
optimum level of sales efficiency. However, this study is limited in presenting that 
optimum level through unavailability of data. Moreover, the managers could take 
lessons from organisational level scale efficiency for store level scale efficiency. 
2. Policy makers such as the Office of Fair Trading (OFT) and Competition 
Commission, need to constantly monitor the competitive issues arising in the UK 
GRI. The policy maker needs to challenge the local monopolies and regional 
duopolies over sites. More critically perhaps, would be looking into issues rising from 
the dominant retailers' practice of scale advantages in manipulating vertical and 
horizontal competition. 
9.7 Limitations and Suggestions for Future Study 
In appraising the findings of this study, it is essential to interpret the results in the 
light of the following limitations. 
1. The sample for analysis is limited to the availability of the data on micro-marketing 
variables. However, the inconsistency in reporting the data from UK retailers has been 
highlighted in the previous researches (Athanassopoulos, 2003; Lewis and Thomas, 
1990,1994). Moreover, the study is limited to finding financial data for most of the 
small and regional-based family-run retailers. Future research may incorporate 
managers' perceptions on strategies and industry dynamics by using questionnaires. 
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2. The cluster analysis in this study has used all the strategic variables based on 
secondary data available through public resources. The future research can use either 
efficiency scores to define analytical groups or, as highlighted previously, can use 
comparative groups based on managers' perception. Moreover, the future research can 
find strategic stable time periods in the longitudinal data, whilst taking into account 
the dynamic and continuously changing retail environment. 
It is worth mentioning when considering the technical efficiency scores of retailers in 
this study that data on number of employees, mostly reported as full-time equivalent 
is inconsistent with different data sources. This study has used FAME to maintain 
consistency. Therefore, results should be appraised in the light of this fact. Future 
research can use data based on only annual reports of the sample and can compare 
findings with this study. Moreover, the efficiency study can also incorporate 
European and US counterparts to make a longitudinal comparative efficiency study. 
Moreover, the future work in the efficiency area of the UK GRI can consider using 
other measures to define input and output of retailers. 
This study has used Linear Panel Data models and has analysed panels at different 
levels. Nevertheless, future work can use a Simultaneous Equation system approach 
to present dynamic models. The future work can also consider Autoregressive Lag 
models for effects that persist over the time. Taking into account that these models 
would require advanced econometric skills, we would undertake this study by 
considering dynamic panel models as the next step in future works. 
9.8 Concluding Remarks 
Predicting performance remains as the central focus of strategic management 
research. There are two research streams focused on explaining performance 
differences (firm or industry-based and multilevel studies). This study found that, 
when examined together, the firm, SG, and industry level each accounted for 
performance differences. This implies that studies considering only one or two levels 
would fall short in presenting complete outcomes. Moreover, this study has presented 
an overall development of the UK GRI for the period 1985-2003. The grocery 
industry is one of the most crucial sectors in the UK economy and the competition in 
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this sector would have effects on all different levels and segments of society. For 
practitioners, this study suggests that attaining superior performance is mainly 
dependent on firm characteristics, but it also depends on appropriate positioning 
within a SG and the industry. It has also highlighted the dominance of scale 
advantages in the UK GRI, and therefore suggest regulators should constantly monitor 
both forms of competition (vertical and horizontal). 
The UK GRI continues to develop and evolve, and its future is not known with any 
certainty. Yet, it is hoped that the insights from this research provide some critical 
insights into the path that the industry is taking and how competition and performance 
may play out in the future. Nevertheless, given the significance of the GRI to the UK 
economy, and as a path setter in retail developments more generally, this industry will 
likely remain a key object for further research, on which it is hoped that the present 
study will be built on and extended. 
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Appendix A: Company Data Analysis 
Al: List of Retailers 
Supermarkets Trading Name 
1 Tesco Tesco Stores Limited 
2 Sainsbury Sainsbury's Supermarket Limited 
3 ASDA/ Dales Asda Stores Limited 
4 Safeway Group Safeway PLC 
5 Somerfield Somerfield PLC 
6 Kwik Save Kwik Save Stores Limited 
7 Morrisons WM Morrison Supermarkets PLC 
8 Waitrose Waitrose Limited 
9 Iceland The Big Food Group PLC 
10 Aldi Aldi Stores Ltd 
11 WmLow WM. Low & Company PLC 
12 ABF Associated British Foods Plc 
13 Budgens/ Freshsave Budgens Stores Limited 
14 Jackson Family Food stores William Jackson & Son Limited 
15 Netto Foodstores Netto Foodstores North Limited 
16 Farmfoods Farmfoods Limited 
17 Normans SuperWarehouse Merchant Retail Group PLC 
18 Booths E. H. Booth & Co. Limited 
19 Europa Adminstore Limited 
20 Capital Food Capital Foods Retail Limited 
21 Walter Wilson/ Walter's Walter Willson Limited 
22 Roys Roys (Wroxham) Limited 
23 Hanbury United Norwest Foodstores Limited 
24 G. T. Smith GT Smith Limited 
25 Robert Greig Robert Greig Limited 
26 Moris Food Markets Morris & Co. (Shrewsbury) Limited 
27 Jack Fulton/ Fozen Value Frozen Value Limited 
28 Curley's Curley's Supermarkets 
29 Job Lot/ Firstfreeze Milbank Foods Limited 
30 Ashlee Ashlee Enterprises Plc 
31 Nevins Nevins Limited 
32 Various G. W. Proudfoot Limited 
33 Harry Tuffins Harry Tuffin Limited 
34 Metro/First Choice Metro Discount Stores (Midlands) Limited 
35 Heron Frozen Foods Heron Frozen Foods Limited 
36 Longs' Supermarkets Long's Supermarkets Limited 
37 Quality Fare/Late Fare Leathleys Quality Fare Ltd 
38 Wood Foodmarkets Wood Foodmarkets 
39 Williams Family Food/ Bird Adrian Williams Ltd 
40 Shaw Supermarkets S. L. Shaw Limited 
41 Ian S. Mckay Ian S. McKay Supermarkets Limited 
42 Heagneys Supermarkets Anthony Heagney Limited 
43 Hugh Fay/ Redmans Hall & Roberts Limited 
44 Shepherds/Partridges Shepherds Foods (London) Limited 
45 Iceberg Frozen Foods Iceberg Frozen Foods Limited 
46 Willis Superstore R. T. Willis (Superstore) Limited 
Al 
A2: Total Sample Yearly Trends 
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Sales (1985=100, £million) 
Total Sample Avg Tesco Sainsbury Asda Safeway Morrisons Somerfield 
1985 470 3,000 2,943 1,730 1,677 336 1,726 
1986 474 3,239 3,222 1,866 1,756 355 3,145 
1987 460 3,345 3,504 1,880 1,885 394 3,290 
1988 497 3,665 3,757 2,030 2,789 429 3,313 
1989 494 3,964 3,940 2,119 2,849 507 3,208 
1990 478 4,199 4,210 2,565 2,941 603 1,842 
1991 509 4,623 4,523 3,018 3,151 663 2,272 
1992 535 4,939 4,832 2,998 3,291 778 2,104 
1993 557 5,122 5,231 2,970 3,510 890 1.937 
1994 598 5,512 5,506 3,166 3,703 1,016 2,053 
1995 663 6,196 5,785 3,374 3,732 1,142 2,026 
1996 748 7,201 5,934 3,745 3,782 1,308 1,970 
1997 823 7,900 6,130 4,172 3,994 1,319 1,940 
1998 998 8,637 6,401 4,490 4,123 1,357 2,058 
1999 1,100 9,144 6,525 4,734 4,337 1,463 3,406 
2000 1,122 9,591 6,987 5,475 4,332 1,680 3,091 
2001 1,199 10,177 7,163 5,894 4,515 1,939 2,508 
2002 1,396 10,869 7,502 6,465 4,640 2,124 2,515 
2003 1,474 11,303 7,341 6,906 4,555 2,261 2,364 
Sales Density (£million I sq ft) 
Total Sample Avg Tesco Sainsbury Asda Safeway Morrisons Somerfield 
1985 385 405 680 508 333 408 322 
1986 392 432 687 467 292 402 431 
1987 429 478 696 441 250 413 382 
1988 454 446 541 434 388 414 366 
1989 480 464 661 426 390 374 327 
1990 463 463 655 329 381 410 254 
1991 462 479 512 370 390 406 311 
1992 479 511 633 364 390 433 308 
1993 483 495 630 367 376 442 307 
1994 531 501 624 389 375 457 329 
1995 556 490 619 411 401 452 332 
1996 566 538 608 444 408 451 329 
1997 576 563 590 474 414 457 327 
1998 487 568 589 492 409 444 165 
1999 532 572 581 483 431 431 273 
2000 560 568 535 564 425 470 268 
2001 559 566 521 581 445 520 226 
2002 558 578 523 611 457 526 229 
2003 456 518 483 611 435 533 224 
Average Store Size(sq ft) 
Total Sample Avg Tesco Sainsbury Asda Safeway Morrisons Somerfield 
1985 8,683 16,814 15,959 33,723 4,654 24,970 6,000 
1986 9,450 18,992 16,757 38,385 6,182 25,971 6,271 
1987 9,607 20,763 17,788 38,387 7,312 27,257 10,099 
1988 9,863 21,689 24,562 39,000 7,557 27,263 10,567 
1989 9,618 22,840 20,425 38,566 8,469 31,581 11,692 
1990 9,497 23,934 22,096 39,171 9,221 32,711 9,578 
1991 10,286 25,159 29,522 40,000 9,819 33,347 9,644 
1992 10,132 24,396 24,383 40,005 10,310 33,925 9,757 
1993 10,004 25,126 25,314 40,904 11,172 34,085 9,574 
1994 9,185 25,595 25,886 41,500 11,732 34,750 9,685 
1995 9,346 24,356 26,304 40,443 17,031 35,097 9,869 
1996 9,817 24,582 26,906 40,951 19,340 35,840 9,842 
1997 10,137 24,711 27,479 41,291 19,671 35,642 9,913 
1998 10,629 24,620 27,775 41,635 20,724 35,976 8,695 
1999 11,142 25,000 27,733 42,060 21,120 35,726 8,777 
2000 10,974 25,637 30,220 42,170 21,129 35,366 8,425 
2001 11,268 25,961 30,344 42,129 21,281 33,873 8,406 
2002 12,084 25,824 30,991 42.502 21,281 35,743 8,394 
2003 11,853 11,014 30,520 45,565 21,755 35,639 8,313 
A3 
Number of Stores 
Total Sample Avg Tesco Sainsbury Asda Safeway Morrisons Somerfietd 
1985 141 441 271 101 1,082 33 893 
1986 128 395 280 104 972 34 1,164 
1987 112 337 283 111 1,032 35 852 
1988 111 379 283 120 952 38 856 
1989 107 374 292 129 863 43 839 
1990 109 379 291 199 838 45 756 
1991 107 384 299 204 823 49 758 
1992 110 396 313 206 819 53 700 
1993 115 412 328 198 835 59 658 
1994 123 430 341 196 841 64 645 
1995 128 519 355 203 547 72 618 
1996 135 545 363 206 479 81 609 
1997 141 568 378 213 490 81 599 
1998 193 618 391 219 486 85 1,431 
1999 186 639 405 233 476 95 1,422 
2000 182 659 432 230 482 101 1,371 
2001 190 692 453 241 477 110 1,319 
2002 207 728 463 249 477 113 1,306 
2003 273 1,982 498 248 481 119 1,269 
Advertising Expenditure (£000) 
Total Sample Avg Tesco Sainsbury Asda Safeway Morrisons Somerfield 
1985 3,546 9,614 5,617 9,945 1,009 811 4,299 
1986 3,485 8,815 6,213 9,015 1,377 2,158 3.569 
1987 3,978 7,477 5,086 11,230 2,873 1,972 4,242 
1988 3,190 4,859 6,949 6,787 5,665 992 6,862 
1989 4,433 11,139 7,722 8,257 6,081 1,595 4,603 
1990 5,334 19,154 7,803 11,249 5,828 1,130 2.508 
1991 4,584 15,411 9,910 9,778 8,244 1,138 3,627 
1992 4,742 18,160 11,258 7,622 11,329 594 1,156 
1993 6,203 18,092 15,661 11,758 12,635 762 5,546 
1994 7,596 19,553 16,186 10,804 15,245 1,445 6,165 
1995 8,194 16,983 25,013 10,354 25,386 2,556 7,992 
1996 8,400 11,530 19,276 13,249 18,790 4,071 11,931 
1997 7,684 13,972 22,807 14,594 13,793 4,455 8,538 
1998 8,197 16,161 27,602 18,234 11,155 3,617 8,684 
1999 10,885 25,206 35,729 17,446 8,442 3,798 8,128 
2000 6,002 14,363 21,790 12,277 984 3,050 4,290 
2001 6,713 12,561 24,513 12,849 1,292 3,375 2,274 
2002 7,117 14,942 24,805 12,207 3,058 4,041 6,032 
2003 8,184 18,892 24,324 16,073 1,611 5,513 3906 
Number of Employees (Full-time equivalent) 
Total Sample Avg Tesco Sainsbury Asda Safeway Morrisons Somerfield 
1985 7,499 41,258 30,562 30,562 33,937 7,293 31,282 
1986 7,267 43,447 39,991 31,615 37,806 7,956 39,574 
1987 6,921 45,260 42,362 34,088 39,398 8,464 36,767 
1988 9,295 75,262 54,168 42,897 59,513 8,673 57,821 
1989 9,829 77,794 70,759 48,181 61,856 10,509 61.900 
1990 10,201 83,224 75,349 59,918 63,139 12,429 61,839 
1991 10,180 87,691 84,133 71,242 66,099 13,787 51,253 
1992 10,314 87,033 85,758 67,729 65,635 16,265 46.988 
1993 10.535 86,066 92,620 66,813 65,937 17,782 47,760 
1994 10,972 90,917 95,013 69,228 68,546 20,827 46,057 
1995 12,170 104,546 101,479 69,338 67,323 23,200 47,891 
1996 13,896 124,511 115,828 73,688 66,681 27,020 46,423 
1997 15,402 143,614 121,565 76,595 70,423 26,985 45,716 
1998 18,792 158,484 126,571 78,430 75,193 28,174 47,295 
1999 21,100 157,902 130,040 84,774 75,942 30,638 67,714 
2000 18,888 108,582 138,485 89,981 80,708 34,576 66,170 
2001 19,876 105,674 137,401 100,266 87,742 37,882 59,884 
2002 22,877 125,910 144,360 116,101 57,769 42,959 56,809 
2003 24,401 121,884 144,471 134,068 57,417 46,778 54,000 
A4 
Return on Sales (ROS %) 
Total Sample Avg Tesco Sainsbury Asda Safeway Morrisons Somerfield 
1985 2.43 3.00 5.39 5.57 3.17 3.49 3.29 
1986 2.59 3.91 5.78 5.33 3.55 4.27 3.63 
1987 2.91 4.90 6.56 6.19 3.98 5.01 4.58 
1988 2.85 5.60 6.55 6.69 5.05 5.34 4.90 
1989 3.28 5.85 6.71 6.98 5.16 5.33 5.42 
1990 3.19 6.69 7.60 6.24 5.87 4.77 4.80 
1991 2.68 6.57 8.39 6.05 6.40 5.53 6.07 
1992 2.98 7.68 8.68 4.31 6.92 5.60 6.20 
1993 3.03 7.66 9.27 4.46 7.45 6.37 3.61 
1994 2.47 6.15 8.33 4.33 6.51 6.36 1.18 
1995 2.27 5.81 8.70 4.69 6.59 6.52 1.12 
1996 2.49 6.17 7.82 5.20 6.88 6.05 2.91 
1997 2.61 5.83 6.54 5.31 7.01 6.24 3.29 
1998 3.08 5.92 6.78 5.32 5.87 6.59 3.50 
1999 2.74 5.56 6.32 5.15 4.53 6.72 3.54 
2000 2.74 5.63 4.39 4.32 3.08 6.37 -0.27 
2001 1.93 5.99 3.63 3.45 3.86 6.26 -0.29 
2002 2.70 6.05 3.72 2.63 4.14 6.20 0.48 
2003 2.76 6.05 4.11 2.50 3.13 6.45 0.78 
Return on Capital Employed (ROCE %) 
Total Sample Avg Tesco Sainsbury Asda Safeway Morrisons Somerfield 
1985 23.4 18.9 27.9 32.7 29.7 13.5 
1986 32.2 19.6 28.1 33.1 37.2 17.4 
1987 26.2 20.6 27.9 24.0 28.4 24.7 
1988 24.5 20.7 26.2 19.3 30.8 20.2 
1989 17.6 21.9 26.7 18.3 29.7 21.4 
1990 21.5 22.6 26.2 14.5 29.9 
1991 11.3 18.5 26.0 15.3 30.3 
1992 16.5 19.2 23.1 11.0 23.7 
1993 11.7 18.5 20.4 10.0 22.0 
1994 10.0 16.4 21.6 11.4 17.7 19.5 0.1 
1995 11.1 16.5 21.7 10.0 18.8 22.9 -0.4 
1996 8.8 19.0 19.9 11.4 18.5 19.2 12.2 
1997 10.3 18.4 16.2 14.2 17.1 18.8 22.4 
1998 10.7 18.2 10.9 15.1 12.0 18.7 -7.8 
1999 10.0 14.5 15.2 17.4 11.6 19.4 20.9 
2000 14.0 19.6 12.1 19.8 7.7 20.4 -1.4 
2001 8.7 16.2 9.4 24.3 10.1 20.9 -1.5 
2002 12.1 16.8 9.1 16.4 10.6 20.9 2.8 
2003 11.8 17.2 5.4 21.5 7.4 21.2 4.4 
Return on Total Asset (ROTA 70) 
Avg Sample Tesco Sainsbury Asda Safeway Morrisons Somerfield 
1994 5.6 10.4 9.6 11.3 13.9 0.1 
1995 6.6 10.6 12.6 5.4 14.0 -0.3 
1996 6.2 12.4 11.4 12.2 13.4 6.6 
1997 3.0 11.8 12.5 11.2 13.1 11.0 
1998 5.6 11.7 11.2 11.5 8.3 13.1 -0.6 
1999 6.2 8.5 11.2 -0.9 7.6 13.3 11.2 
2000 3.8 11.7 8.9 10.9 5.2 12.8 -0.9 
2001 8.9 8.4 6.5 10.2 6.9 13.7 -0.9 
2002 6.4 10.0 5.9 7.5 7.2 13.7 1.5 
2003 4.9 10.8 3.7 0.0 5.4 13.9 2.2 
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A3: Top Multiples Yearly Trends 
Scatter Plot of ROS against Annual Sales 
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Appendix B: Methodological 
Development of SGA 
Bi: Strategic Stable Time Periods (SSTPs) 
Identifying the stable strategic time periods (SSTPs). 
Cool (1985) and Fiegenbaum et al. (1987,1990) explored the methodologies for 
the identification of SSTPs. The variance-covariance matrix of strategic variables 
for a given firm over time was used to determine an industry's SG structure over 
time. The rationale behind this method was that when the industry's firms alter 
their commitments along the identified strategy variables, the covariances 
between these variables should reflect this repositioning (Cool and Schendel, 
1987). Following this, Fiegenbaum et al. (1990) defined five steps to identify 
SSTPs and SGs in the industry. 
First step: to map the characteristics of the competitive environment, i. e. 
`Strategic space', using three dimensions, namely, levels of organisational 
strategy, the components of strategic decisions, and the defined time period. 
Second step: chose the sub strategic space and determine corporate-business-firm 
level strategies. 
Third step: identify the variables which best capture the firm's scope and 
resource deployment decisions. This requires a clear and thorough understanding 
of industry economics and the range of competitive strategies adopted by 
competing firms. 
Fourth step: identify stable strategic time periods (SSTPs), periods of 
homogeneity and similarity in competitive strategic behaviour. These stable 
strategic time periods should be identified in terms of two criteria: (1) that the 
variance-covariance matrix formed from the strategic variables should remain 
relatively unchanged; (2) that the average (mean) behaviour of the firms in terms 
of the strategic variables should remain relatively unchanged over the time period 
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examined. The rationale for examining the stability of the vector of means of the 
key strategic variables was that it is possible that the mean values of the strategic 
variables may change without necessarily altering the values in the variance- 
covariance matrix formed from the strategic variables. Two statistical tests were 
applied for the two criteria of change. For the first criteria, Bartlett's test was used 
to test the equivalence of two sets of variance-covariance matrices. Hotelling s 7'2 
test was then used to test the second criterion of change - namely, the equivalence 
of the sets of mean vectors. 
Fifth step: cluster firms into groups. Commonly studies have looked at the 
tightness of the group structure in terms of the contribution that an additional 
group would make to the overall fit of the clusters (measured in terms of the R2 
coefficient). Then an arbitrary rule of thumb, such as R2 increases by less than 
5%, provides a basis for stopping the clustering algorithm at that point. However, 
Fiegenbaum (1987) argued that the change in R2 criterion may be misleading 
since the R2 function might be different for different SSTPs. Therefore, he 
proposed that two criteria should be used for each one of the SSTPs: (1) an 
additional cluster increases the overall fit by less than 5% (AR2 represents the 
change in R2); (2) the clusters obtained explain at least X% of the overall 
variance (R2; -> X%). 
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B2: Data Envelopment Analysis (DEA) 
Data envelopment analysis (DEA) is a linear programming based technique for 
measuring the relative performance of organisational units where the presence of 
multiple inputs and outputs makes comparisons difficult. Charnes, Cooper and 
Rhodes extended Farrell's (1957) idea and proposed a model that generalises the 
single-input, single-output ratio measure of efficiency of a single Decision- 
Making Unit (DMU) in a multiple-inputs, multiple-outputs setting. A DMU is an 
entity that produces outputs and uses up inputs. The technical efficiency of a 
DMU is computed using the engineering-like efficiency measure of efficiency as 
ratio of virtual output produced to virtual input consumed. 
The DEA calculations define a production frontier on which all Pareto optimal 
entities are located. Each entity not on the frontier is dominated by an entity or 
combination of entities that define a facet of the frontier and from a reference set. 
The pareto optimalisation of each firm demonstrates the changes in strategy 
position in terms of firms which are consistently pareto optimal and those which 
are followers. Researchers have compared the traditional central-tendency 
analysis with DEA (see below) that is providing a new approach to traditional 
cost-benefit analysis, frontier estimation, policy making, and to developing new 
theories of best practices. 
Comparison between central-tendency approach and DEA 
Parametric/ Non-Parametric analysis I DEA 
1) Uses all the information contained in the data. 
2) In parametric analysis, the single optimised 
regression equation is assumed to apply to each 
DMU. 
3) Requires imposition of a specific functional 
form (e. g., a regression equation, a production 
function, etc. ) relating the independent variables 
to the independent variable(s) and also requires 
assumptions about the distribution of the error 
terms and many other restrictions. 
It extracts information about a population of 
observation. 
It optimises the performance measure of each 
DMU and this results in understanding of each 
individual DMU. 
It does not require any assumption about the 
functional form. It calculates a maximal 
performance measure for each DMU relative to 
all other DMUs in the observed population, with 
the sole requirement that each DMU lie on ore 
below the external frontier. 
The concept of DEA in strategic group is first employed by Day et al. (1995) and 
Athanassopoulos and Ballantine (1995). Day et al. (1995) argue that clustering 
methods will not group firms on the basis of the pattern of relationships between 
strategic variables and performance measures, but only on the basis of 
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relationships among strategic variables. Day et al. (1995) assert that among the 
other strengths of DEA methodology this particular function is key in determining 
strategic identity and strategic groups and testing concepts of strategic group 
theory. 
Athanassopoulos and Ballantine (1995), following the relative efficiency concept, 
compared ratio analysis with frontier analysis (DEA) and assessed firms' 
efficiency against the best-observed practice (BOP) of other firms operating under 
similar conditions. They assert that DEA can also be used for investigating the 
presence of local returns to scale in the operation of individual grocers. Sales 
generated by the individual grocer are used as the single output variable, whilst a 
total of five input variables are used (Capital employed, Fixed assets, No. of 
employees, No. of outlets and Sales area). Individual firms' sales performances 
are assessed under the assumptions of constant and variable returns (CRS/ VRS), 
in order to provide information on the effects of scale on the performance of 
grocers. Results from the industry-based efficiency are combined with the 
efficiencies of the average and median size grocery firms in order to obtain a 
better insight into the structural efficiency of the grocery industry. 
Athanassopoulos (2003) argued that DEA based groupings can be useful to 
competitive analysis using SG theory, which are summarised below: 
Search for the unique: The assessment of performance is undertaken, seeking to 
identify the best match between operating characteristics of the assessed firms and 
combination of efficient firms that will be used as its benchmarks. 
Efficiency benchmarking: For inefficient firms the assessment yield a summary 
measures of their distance form their position on the efficiency frontier. 
Target projections: The frontier benchmarking mechanism apart from the 
relative efficiency values also yields target positions for inefficient firms 
according to a projection formula which shows the extent to which inputs/outputs 
need betterment in comparison to their benchmarks. 
Economic assumption:. Frontier analysis models are flexible in encapsulating 
alternative returns to scale assumptions between inputs and outputs. That is, the 
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technical efficiency of individual firms can be assessed under the assumptions of 
constant, non-increasing, non-decreasing and variable returns to scale. 
B3: Fixed Effect vs Random Effect 
The fixed effect model examines group differences in intercepts, assuming the 
same slopes and constant variance across groups. Fixed effect models use least 
square dummy variable (LSDV), within effect, and between effect estimation 
methods. Thus, ordinary least squares (OLS) regressions with dummies, in fact, 
are fixed effect models. 
The random effect model, by contrast, estimates variance components for groups 
and error, assuming the same intercept and slopes. The difference among groups 
(or time periods) lies in the variance of the error term. This model is estimated by 
generalised least squares (GLS) when the omega matrix, a variance structure 
among groups, is known. The feasible generalized least squares (FGLS) method is 
used to estimate the variance structure when omega is not known. A typical 
example is the groupwise heteroskedastic regression model (Greene 2003). There 
are various estimation methods for FGLS including maximum likelihood methods 
and simulations (Baltagi and Cheng 1994). 
Fixed effects are tested by the (incremental) F test, while random effects are 
examined by the Lagrange multiplier (LM) test (Breusch and Pagan 1980). If the 
null hypothesis is not rejected, the pooled OLS regression is favored. - The 
Hausman specification test (Hausman 1978) compares fixed effect and random 
effect models. Group effect models create dummies using grouping variables 
(e. g., country, firm, and race). If one grouping variable is considered, it is called a 
one-way fixed or random group effects model. Two-way group effect models 
have two sets of dummy variables, one for a grouping variable and the other for a 
time variable. 
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